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PITTA  ANGOLENSIS  LONGIPENNIS  (Reichenow) 

By  V.  G.  L.  van  Someren 

I wish  in  this  short  note  to  draw  attention  to  this  interesting 
and  somewhat  rare  bird,  in  the  hope  that  some  member  may 
be  able  to  obtain  specimens  and  forward  them  to  the  Museum. 

The  true  home  of  the  Pittas  is  the  Malay  Archipelago, 
including  the  Islands  of  Borneo,  New  Guinea,  and  Sumatra, 
while  certain  other  species  have  been  found  in  India  and 
Australia. 

Considerable  interest  was  aroused  when  an  example  of  a 
true  Pitta  was  discovered  in  West  Africa  (Angola)  in  1816, 
and  named  Pitta  angolensis. 

Later  on,  a second  species  was  discovered  in  Central  Congo, 
and  although  referred  to  P.  angolensis  was  afterwards  proved 
to  be  a distinct  species  and  called  P.  Beichenowi. 

In  1899,  Alexander  procured  specimens  of  a Pitta,  which 
he  referred  to  P.  angolensis,  from  the  Nyassaland  district  and 
Zambezi  ; but  Reichenow,  in  working  over  this  group,  showed 
that  the  Eastern  birds  belonged  to  a distinct  sub-species,  and 
named  them  P.  angolensis  longijpennis. 

Apparently  no  other  specimens  of  this  Eastern  form  were 
collected  until  my  collectors  procured  a single  example  in  the 
great  Mabira  Forest  of  Uganda,  and  another  specimen  was 
captured  in  the  Grand  Hotel  in  Nairobi  in  1912  ! This  later 
specimen  flew  into  the  hotel  one  evening,  and  was  caught ; 
unfortunately  the  skin  was  by  some  mistake  sent  to  the  British 
Museum. 

These  birds  are  no  doubt  more  plentiful  than  supposed  ; 
but,  owing  to  the  fact  that  they  inhabit  the  thick  dense  forests, 
they  are  easily  overlooked.  Netting  them  would  no  doubt 
give  better  results  than  shooting — as  was  proved  to  be  the 
case  in  New  Guinea. 

They  lead,  more  or  less,  a terrestrial  life  : feeding  on  the 
insects  which  they  obtain  from  amongst  the  fallen  leaves. 
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So  far  as  my  information  goes,  the  nest  of  this  Eastern 
form  has  not  been  found  ; but  that  of  other  species  is  described 
as  being  a domed  structure,  placed  on  the  ground,  and  con- 
structed of  roots,  leaves,  and  twigs,  and  lined  with  fine  rootlets 
and  grass.  The  eggs  are  white  speckled  with  purplish  grey. 

A characteristic  feature  of  these  birds  is  their  long  tarsi 
which  enable  them  to  hop  and  run  with  great  rapidity. 

These  birds,  though  conspicuously  coloured,  are  difficult 
to  see  in  the  gloom  of  the  great  forests. 


THE  LUMBWA  AND  ELGON  CAVES,  WITH  SOME 

REMARKS  ON  THEIR  ORIGIN  AND  THE 

GEOLOGY  OF  THE  REGION 

By  C.  W.  Hobley 

In  the  Lumbwa  highlands  there  are  to  be  found  an  ex- 
tensive series  of  caves,  the  occurrence  of  which  has  been  the 
subject  of  considerable  discussion,  and  it  is  only  of  late  that 
systematic  examination  has  been  possible.  It  is  now  proposed 
to  record  the  information  available  up  to  date.  The  exis- 
tence of  these  caves  was  first  brought  to  my  notice  by  my 
friend  the  late  H.  B.  Partington  about  eleven  years  ago. 
He  was  then  the  Commissioner  of  Lumbwa  District.  He 

informed  me  of  the  existence  of  certain  caves  called 

‘ Kipchebos  ’ on  the  Kiptiget  River,  and  stated  that  at 
this  place  there  was  an  extensive  chain  of  caves  which, 
according  to  the  natives,  ran  due  south  for  a long  distance, 
and  even  extended  under  the  bed  of  the  Sondu  River.  He 
recorded  the  fact  that  the  natives  excavated  a kind  of  salt 
earth  from  these  places,  but  pronounced  no  opinion  as  to 
their  actual  origin. 

During  the  last  year  these  caves  have  formed  the  subject 
of  investigation  by  Mr.  Dobbs  and  Mr.  Knight-Bruce,  and 
some  notes  by  the  latter  are  given  below,  with  a map  of  the 
area  and  a plan  and  section  of  one  of  the  caves. 
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Both  Mr.  Dobbs  and  Mr.  Knight-Bruce  appear  to  be  of  the 
opinion  that  these  caves  are  the  work  of  the  Lumbwa  natives 
excavating  in  search  of  salt  earth  for  the  use  of  their  stock. 
Until  further  evidence  is  available  this  view  must  stand,  for 
the  reason  that  the  natives  are  digging  in  the  caves  and  carrying 
away  this  earth  at  the  present  time.  I only  recently  had  an 
opportunity  of  examining  a number  of  these  caves,  and  I am 
able  to  support  the  view  that  they  are  of  artificial  origin. 

The  only  other  series  of  caves  of  such  magnitude  occurs  on 
Mount  Elgon,  the  inhabitants  of  which  are  the  Lako,  El  Gonyi, 
and  Savei,  and  are,  by  the  way,  of  the  same  race  as  the  Lumbwa 
or  Kipsikis.  I visited  a number  of  these  caves  many  years 
ago  and  tentatively  formed  the  opinion  that  some  of  them 
were  the  work  of  wave-action  operating  upon  soft  layers 
of  volcanic  ash  during  a period  when  the  waters  of  an  inland 
sea  attacked  the  flanks  of  the  mountain,  the  mountain  mass 
being  later  on  raised  through  tectonic  folding  of  the  earth’s 
crust.  There  is  little  doubt  that  the  waters  of  the  inland  sea 
now  known  as  Lake  Victoria  once  covered  a greater  extent 
than  at  present ; in  fact,  there  is  clear  evidence  that  they  ex- 
tended up  the  Nyando  valley  certainly  as  far  as  Muhoroni, 
but  that  only  premises  a comparatively  small  rise  in  level. 
Now  we  know  that  in  Miocene  times  the  land  comparatively 
near  to  the  present  shore  of  the  lake  was  the  habitat  of  beasts 
such  as  the  Dinotherium,  and  the  bones  found  in  the  beds 
near  Karungu  could  only  have  been  deposited  in  swampy 
flats  of  no  great  depth,  and  the  greater  extent  of  the  lake  at 
that  period  corresponds  quite  well  with  its  extension  up  the 
Nyando  valley  and  over  the  Kitosh  plain.  Dr.  Oswald  has 
recorded  beds  of  Miocene  age  near  Karungu  about  140  feet 
thick. 

In  addition  to  the  facts  just  recorded,  there  is  a theory 
that  at  a later  date  than  Miocene  times  the  lake  extended  far 
away  to  the  north-east  past  Mount  Elgon,  and  certainly  an 
examination  of  the  map  produces  the  impression  that  originally 
the  waters  of  the  lake  may  have  included  Lake  Kioga  and 
also  the  chain  of  lakes  called  after  Salisbury  and  Gedge  in 
Kumama  country  ; if  this  is  so,  a careful  examination  of 
the  area  would  probably  disclose  traces  of  old  lake-terraces, 


THE  LUMBWA  AND  ELGON  CAVES 


283 


but  nothing  of  this  nature  has  as  yet  come  to  light.  The 
above  theory  also  premises  that  the  outlet  of  the  lake  sea- 
wards was  to  the  north-east,  possibly  through  the  Rudolph 
trough,  or  if  not,  into  the  Pibor  flats  and  so  on  into  the  Sobat 
valley. 

The  lowest  line  of  caves  on  Mount  Elgon  must  be  at  a 
height  of  nearly  6000  feet,  and  some,  I think,  occur  up  to 
the  7000  feet  level,  and  the  caves  in  Lumbwa  are  stated  by 
Mr.  Knight-Bruce  to  occur  at  the  following  heights  : Bagau 
cave  7000  feet,  Gitoi  cave  6000  feet,  Kibipiten  cave  6000 
feet,  Kiptoit  6900  feet,  Sausit  6100  feet,  a total  range  in 
altitude  of  1000  feet.  Now  if  the  caves  on  Elgon  are 
attributable  to  excavation  by  water  action  we  must  adopt 
one  of  two  hypotheses  : either  that  there  was  a vast  inland 
sea  extending  up  to  the  Mau  Escarpment  on  the  east, 
and  (if  at  an  altitude  of  6000  feet  to  7000  feet)  bounded  by 
mountain  ranges  of  still  greater  altitude  on  all  other  sides, 
which  is  somewhat  inconceivable  ; or  we  must  fall  back  on 
the  theory  that  in  comparatively  recent  times  the  mountain- 
mass  of  Elgon  was  vastly  lower,  and  at  that  time  in  contact 
with  the  inland  sea,  and  that  it  has  since  been  raised  by  earth 
movements  to  its  present  level. 

With  regard  to  the  second  proposition,  viz.  the  elevation 
of  the  mountain : this  problem  is  not  an  easy  one,  for  great 
mountain  masses  like  Elgon  would  not,  as  a rule,  be  likely 
to  be  raised  to  any  great  extent,  for  after  the  occurrence  of  a 
vent  in  the  earth’s  crust  through  which  volcanic  activity  is 
manifested  and  a vast  amount  of  material  ejected,  there  comes 
a period  of  quiescence,  and  the  tendency  would  be  for  the 
mass  of  ejecta  to  settle  and  arrive  at  a position  of  equilibrium 
as  regards  the  surrounding  area, for  the  piling  up  of  an  enormous 
mass  of  material  cannot  fail  to  produce  a local  stress,  which 
has  to  be  slowly  adjusted.  If  this  adjustment  occurs  very 
gradually  nothing  happens  ; if  it  occurs  near  a great  line  of 
weakness,  such  as  a big  fault  plane,  and  abundant  water  is 
present,  further  eruptions  probably  take  place. 

With  regard  to  Elgon  our  knowledge  of  the  sequence  of 
events  is  faulty,  but,  as  before  remarked,  there  appears  to  be 
little  doubt  that  at  one  period  early  in  the  history  of  the  moun- 
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tain  the  waters  of  Lake  Victoria  extended  far  to  the  north- 
east and  covered  what  is  now  Bnsoga  and  Bukedi  country 
and  extended  into  the  Karamojo  plains  north  of  the  mountain. 
If  this  is  correct  we  have  the  water  necessary  to  excavate 
caves,  but  at  first  sight  it  seems  unlikely  that  the  waters  of  this 
extended  sea  were  more  than  a few  hundred  feet  above  their 
present  level,  and  we  have  caves  on  Elgon  some  2000  feet  above 
the  ordinary  level  of  the  surrounding  terrain,  so  that  the 
question  then  becomes  ‘ Can  the  mountain  have  risen  ? * It 
may  have  risen  to  some  extent,  for  the  following  reason  : At 
one  period  in  its  history  there  was  evidently  a great  convulsion, 
for  the  eastern  wall  of  the  mountain  is  seen  to  be  torn  asunder, 
and  a mighty  stream  of  lava  issued  from  the  breach  and  flowed 
eastward  for  many  miles  over  what  is  now  the  northern  part 
of  the  Uasin  Gishu  Plateau,  and  formed  a ridge  which  now 
separates  the  watershed  of  the  Turkwell  and^Nzoia  rivers. 

Judging  by  the  way  the  region  in  the  vicinity  of  the  Lake 
is  faulted,  there  can  be  no  doubt  that  the  crust  of  this  portion 
of  the  earth  is  in  a condition  of  stress,  and  it  is  quite  possible 
that  the  removal  of  several  million  tons  of  material  by  the 
eruption  above  referred  to  so  lightened  the  mountain  mass 
that  it  rose  owing  to  reduction  of  local  stress.  The  drying 
up  of  what  may  be  termed  the  north-east  arm  of  the  lake 
would  also  further  relieve  the  pressure  on  the  crust  in  this 
area.  These  causes  would,  however,  be  unlikely  to  produce 
movement  to  the  required  extent. 

On  the  north  side  of  the  alluvial  plain  between  Muhoroni 
and  Kibos  there  is  a gigantic  escarpment  running  east  and 
west  composed  of  ancient  gneisses  and  schists,  and  rising 
nearly  2000  feet  above  the  plain.  High  up  on  this  escarpment 
there  are  a number  of  caves  : one  was  the  scene  of  a fight 
during  the  Nandi  expedition  about  1901,  and  it  was  said  to 
be  big  enough  to  hold  200  head  of  cattle. 

These  caves  have  recently  been  explored  by  Mr.  P.  L. 
Deacon,  District  Commissioner,  Nandi,  and  his  description 
leaves  little  doubt  that  they  are  what  is  called  fault-caves. 
We  have  on  the  Nandi  Escarpment  a mass  of  metamorphic 
rocks  which  are  traversed  by  granitic  dykes ; a fracture 
in  the  earth’s  crust  which  runs  from  the  Maragoli  Hills  north 
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of  Kisumu  due  east  to  opposite  Muhoroni,  and  this  produced 
a gigantic  fault  which  was  the  cause  of  the  Nandi  Plateau. 
At  a later  date  a north  and  south  fracture'  occurred  which  was 
the  origin  of  the  fault  scarp  which  runs  from  Kabras  to  Kibos. 

The  reason  for  the  occurrence  of  this  fault  on  an  east 
to  west  line  is  obscure  : the  folds  of  the  continent  are  from 
east  to  west,  and  therefore  most  of  the  fault  scarps  run  north 
and  south  as  in  Taita,  the  Ukamba  country,  the  Rift  Valley, 
&c.,  and  one  cannot  but  suspect  that  it  is  in  some  wry  con- 
nected with  the  intense  volcanic  activity  which  is  centred 
in  Tinderet.  This  problem  will,  however,  not  be  clearly 
solved  until  a detailed  geological  survey  * of  the  region  is 
made.  There,  however,  appears  to  be  little  doubt  that  the 
caves  on  the  Nandi  Escarpment  are  due  to  the  falling  together 
of  masses  of  the  granitic  dykes,  fractured  and  dislocated, 
during  the  formation  of  the  fault  scarp.  A certain  amount 
of  water  erosion  has  doubtless  increased  the  cavities,  for  we 
hear  of  the  occurrence  of  small  streams  in  some  of  them. 

On  the  south  side  of  the  Nyando  valley  we  have  what  is 
probably  a similar  fault  scarp,  but  it  is  not  so  sharply  defined, 
and  the  upthrow  on  the  face  is  not  so  great ; in  fact,  it  appears 
to  have  been  masked  to  some  extent  by  volcanic  deposits,  but 
the  foci  of  eruption  have  not  been  identified.  It  is,  however, 
probable  that  the  Lumbwa  highlands  have  been  elevated 
by  faulting  in  Tertiary  times,  but  the  information  regarding 
the  area  south  of  the  Nyando  valley  is  at  present  too  scanty 
to  warrant  any  dogmatic  conclusions. 

To  refer  again  to  the  east  and  west  fault  scarp  parallel  with 
the  railway  between  Muhoroni  and  Kibos  (as  a matter  of  fact, 
the  bearing  or  strike  of  this  fault  is  about  W.N.W.  and  E.S.E.), 
The  highest  portion  of  the  Nandi  Plateau  is  close  to  the  fault 
plane,  and  the  terrain  of  the  Nandi  country  falls  steadily  to 
the  north  until  the  valley  of  the  Nzoia  is  reached  ; north  of 
the  Nzoia  valley  the  country  gradually  rises  again  towards 
Mount  Elgon.  It  would  therefore  not  appear  that  any  causes 
which  produced  the  elevation  of  the  Nandi  and  Lumbwa 
plateaux  would  have  appreciably  affected  Mount  Elgon  and 
raised  that  mountain  to  a similar  extent. 

As  previously  mentioned,  there  is  a theory  of  considerable 
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probability  to  the  effect  that  the  lake  once  had  a great  ex- 
tension to  the  north-east,  and  it  is  quite  likely  that  this  Nandi 
fault  line,  extending  in  a W.N.W.  direction  along  the  southern 
face  of  the  Maragoli  Hills  and  on  past  the  Samia  Hills,  slightly 
raised  the  northern  shore  of  the  lake  between  Samia  and  the 
Nile,  and  cut  off  the  ancient  north-east  arm,  thus  forming 
the  present  lake  shore.  The  upthrow  of  the  fault  would 
naturally  decrease  to  the  westward.  A section  and  map 
showing  the  faulting  of  this  region  is  given. 

To  come  back  to  the  Elgon  caves  and  the  possible  modes 
of  formation.  Caves  can  be  classified  under  various  heads. 
There  are  the  caves  of  limestone  countries  due  to  the  excava- 
tion of  the  rock  by  a process  of  solution  by  water  charged 
with  carbonic  acid  gas,  which  finds  its  way  down  the  joint 
planes  and  along  the  bedding.  There  are  the  caves  formed 
by  the  action  of  waves  beating  against  a rocky  shore  and 
detaching  a bed  of  softer  rock.  Examples  of  both  these 
classes  are  common  in  Europe,  and  examples  of  the  latter  class 
are  to  be  found  along  the  shores  of  East  Africa.  Now  what 
do  we  find  in  the  way  of  caves  in  volcanic  countries  ? We  find 
caves  due  to  the  occurrence  of  huge  bubbles  in  lava,  which  are 
caused  by  accumulations  of  water  met  with  during  the  course 
of  the  lava  stream  and  which  generate  steam  ; the  lava  cools 
rapidly  on  the  surface  and  forms  a crust  over  such  pockets 
of  water -vapour.  Ages  afterwards  the  lava  weathers  away 
and  exposes  such  cavities.  Other  caves  in  lava  occur  owing 
to  the  rapid  cooling  of  the  crust  and  the  molten  mass  under- 
neath breaking  out  in  a weak  place  and  leaving  behind  it  a 
cavity  covered  by  a thin  crust.  These  caves  are  more  common 
than  those  caused  by  steam,  and  many  examples  are  to  be 
found  in  Hawaii,  Iceland,  &c. 

Caves  are  also  sometimes  formed  upon  lines  of  faults  ; 
the  space  between  the  two  rock  walls  is  often  filled  with 
broken  debris,  and  this  may  be  removed  by  the  agency  of 
water,  leaving  curious  caverns. 

Since  examination  of  the  Lumbwa  caves,  I must  confess 
to  being  prejudiced  against  my  former  view  — that  the 
Elgon  caves  were  caused  by  the  action  of  water,  especially  as 
it  necessitate  the  foundations  of  a satisfactory  theory  explain- 
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Map  showing  North-east  Portion’of  the  Lake  Victoria  Basin. 
Scale  approximately  1 inch  = 35'5  miles. 
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ing  the  elevation  of  the  mountain  mass  by  some  2000  to  8000 
feet.  We  should,  however,  consider  all  the  facts  available. 

Sir  Frederick  Jackson  recently  informed  me  that  when  he 
made  the  first  ascent  of  the  mountain  in  1889  he  saw  at  one 
spot  a cave  half-way  up  a cliff  about  200  ft.  in  height,  and  in 
a position  quite  inaccessible  by  man,  but  of  course  the  floor 
of  the  valley  in  which  it  occurred  may  have  been  very  rapidly 
eroded.  I remember  visiting  one  about  1899,  which  had  a great 
vaulted  hall  nearly  30  ft.  in  height,  with  a spring  dripping  from 
the  roof  and  with  a colony  of  natives  living  inside  ; this  cave 
tapered  away  in  its  recesses  to  a height  of  about  2 ft.  I asked 
the  natives  if  it  was  excavated  by  man,  but  they  ridiculed  the 
idea.  In  some  of  the  caves,  however,  marks  were  seen  where 
fragments  of  the  soft  ash  had  been  chipped  off  with  the  butt 
end  of  spears. 

A hurried  examination  of  the  floor  of  a cave  to  a depth  of 
4 feet  demonstrated  that  it  had  been  inhabited  at  intervals 
for  a considerable  period,  for  charred  wood,  ashes,  and  frag- 
ments of  bones  were  found  at  varying  depths.  I should  like 
to  add  that  none  of  the  caves  visited  by  me  were  in  lava,  so 
they  could  hardly  have  been  caused  by  cavities  in  eruptive 
masses  or  by  steam  bubbles  ; they  were  invariably  in  porous 
volcanic  ash  or  agglomerate.  In  one  or  two  cases  there  was 
a waterfall  over  the  mouth,  but  no  evidence  that  the  stream 
once  flowed  through  the  cave  instead  of  over  the  top.  The 
majority  of  the  caves  were  very  dry  and  dusty  inside,  and  some 
swarmed  with  fleas. 

The  present  population  on  the  mountain  is  scanty,  and  it 
is  hard  to  believe  that  they  could  account  for  the  numerous 
caves  on  the  mountain.  Some  of  them  are  high  up  in  the 
bamboo  zone,  and  far  above  the  limit  of  human  habitation  ; 
others  again  are  on  the  east  flanks,  which  are  now  uninhabited. 
The  present  inhabitants,  moreover,  do  not  appear  to  be 
excavating  anything  from  the  caves. 

Of  course  if  it  could  be  shown  that  the  mountain  is,  or  has 
been,  rising  with  comparative  rapidity,  it  might  just  be  possible 
that  what  is  now  the  high  forest  zone  was  in  Palaeolithic  times 
a zone  habitable  by  man — that  is  to  say,  if  one  entirely  adopts 
the  view  that  they  are  excavated  by  man.  Primitive  man, 
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as  far  as  we  know,  rarely,  however,  excavated  caves  ; his 
implements  were  of  too  rude  a character  for  extensive  work 
of  this  kind,  and  he  generally  occupied  such  caverns  s s nature 
provided.  We  have  no  evidence  of  the  period  which  has 
elapsed  since  Elgon  and  the  Nandi  and  Lumbwa  plateaux  were 
first  occupied  by  man  ; the  present  tribes  have  not  been  in 
occupation  more  than  a few  hundred  years  at  the  outside : they 
came  in  from  the  country  north-west  of  Elgon,  viz.  from  the  hilly 
country  east  of  the  Nile.  They  were  also  probably  the  first 
people  to  bring  domestic  animals,  such  as  cattle,  sheep,  and  goats. 
If  this  premise  is  correct,  it  tends  to  confine  the  period  during 
which  natives  would  have  dug  into  the  earth  for  salt.  When 
they  arrived  in  this  area  from  the  north  we  do  not  know  if  they 
found  the  country  already  occupied  by  agriculturists,  but 
some  think  that  this  may  be  the  case  on  account  of  the  existence 
of  what  appear  to  be  ancient  dams  for  conserving  water  for 
irrigation.  The  real  ancient  inhabitants  were,  however,  the 
Dorobo  or  Oggiek  or  Okiek,  and  these  were  the  people  who 
fashioned  the  stone  implements,  arrow-heads,  and  bowls  which 
are  now  being  brought  to  light  as  the  country  is  opened  up. 
They  are  generally  classed  as  Neolithic  in  type,  but  this 
diagnosis  fails  to  give  us  a date,  for  there  is  no  reason  to  believe 
that  stone  implements  in  Africa  are  contemporaneous  with 
implements  of  a similar  type  found  in  Europe,  and  which 
were  gradually  superseded  by  those  of  the  bronze  age,  and 
later  on  of  the  iron  age,  and  so  on  until  we  can  obtain  a grip 
upon  a basis  of  historical  dates. 

In  order  to  render  some  of  the  previous  references  to  earth 
movements,  &c.,  clearer  to  readers,  the  tabulated  statement 
on  p.  290,  given  by  Professor  Gregory  (vide  his  book,  ‘ Great 
Eift  Valley,’  p.  285),  is  republished.  It  is  an  attempt  at  the 
correlation  of  the  volcanic  rocks  and  earth  movements  in 
British  East  Africa,  and  is  a marvellous  example  of  geological 
insight,  especially  when  one  considers  the  limited  time  that 
scientist  had  in  the  country  and  the  scanty  information  at 
his  disposal. 

So  far  as  I am  aware,  the  sequence  he  sets  forth  generally 
stands,  but  I am  venturing  to  suggest  the  following  amend- 
ments : 


East  African  Sequence  of  Volcanic  Series  according  to  Professor  Gregory. 
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1 . Pleistocene  Period. — Elgon  series  in  eruption : this  is 
doubtless  correct,  but  what  may  be  called  the  birth  of  Elgon 
will  probably  be  found  to  date  back  to  late  Miocene  times. 

2.  Cretaceous  Period. — Kaptian.  Referring  to  Professor 
Gregory’s  ‘ Great  Rift  Valley,’  p.  230,  it  will  be  noted  that  he 
places  the  formation  of  the  lava  sheets  of  the  Kapiti  Plains 
as  far  back  as  the  Cretaceous  era,  and  considers  these  plateau 
eruptions  to  be  chronologically  coincident  with  certain  denuded 
volcanic  cores  which  protrude  through  the  Jurassic  rocks 
near  the  coast  north  of  Vanga  at  Jombo  and  Kiruku.  He 
unfortunately  does  not  give  the  data  which  led  him  to  the 
conclusion  that  the  Kapiti  lava  sheets  are  as  old  as  he  states  ; 
personally  I am  inclined  to  essay  the  opinion  that  they  are 
not  older  than  the  Pliocene  era.  The  insignificant  hills  of 
Jombo  and  Kiruku  are,  however,  I consider,  the  oldest  traces 
of  volcanic  activity  in  British  East  Africa  (excluding,  of  course, 
granitic  dykes  in  the  old  metamorphic  series),  and  quite  dis- 
tinct from  that  of  the  high  plateaux  of  the  interior.  Between 
these  two  hills,  for  instance,  lies  another  hill  called  Mrima, 
and  this  is  composed  of  Triassic  sandstones,  and  an  unaltered 
exposure  of  these  beds  was  observed  close  to  Kiruku  peak, 
which  shows  that  at  that  period  Kiruku  at  all  events  had  ceased 
its  active  life,  and  had  been  eroded  down  to  a mere  core.  The 
rocks  from  both  Jombo  and  Kiruku  are  of  an  older  type  than 
anything  I have  seen  up  country,  but  I am  unable  to  accurately 
describe  them  until  a section  can  be  made  for  microscopic 
examination.  At  any  rate  these  old  volcanoes  should,  pending 
a more  detailed  survey,  be  tentatively  considered  to  date  back 
to  Jurassic  times. 

The  full  consideration  of  these  problems  has,  I fear,  brought 
under  review  a number  of  questions  which  at  first  sight  may 
have  appeared  somewhat  irrelevant,  but  if  any  of  the  caves  are 
of  natural  origin  the  causes  which  produced  them  are  inextri- 
cably bound  up  with  the  geological  history  of  the  Lake  Victoria 
basin.  It  is  to  be  regretted  that  fuller  information  is  not 
available,  and  I would  have  then  ventured  to  take  up 
a more  dogmatic  view.  After  considering  the  evidence,  and 
seeing  that  in  Lumbwa  the  natives  of  the  same  race  to 
those  living  on  Elgon  are  actively  excavating  material 
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from  caves  in  very  similar  rock,  and  which  they  consider  to 
be  of  great  fattening  value  for  their  live-stock,  the  presumption 
at  present  is  undoubtedly  to  the  effect  that  the  Elgon  caves 
were  excavated  by  man  for  a similar  object. 

Anyone  who  realises  the  size  of  East  Africa  and  the  difficulty 
and  cost  of  exploration  work  will  readily  understand  that  the 
full  solution  of  this  and  many  other  kindred  questions  may 
have  to  wait  until  the  country  is  in  a position  to  bear  the  cost 
of  a properly  equipped  geological  survey. 

A great  deal  can,  however,  be  done  by  the  accumulation 
of  data  by  officers  resident  in  the  districts,  and  by  planters 
and  farmers  who  reside  for  years  in  one  area,  and  attain  a more 
detailed  knowledge  of  a particular  locality  than  it  is  generally 
possible  for  a district  officer  to  obtain.  I desire  to  express 
a grateful  acknowledgment  of  the  data  supplied  by  Messrs. 
Dobbs,  Deacon,  and  Knight-Bruce. 


DESCRIPTION  OF  CAVES  ON  NANDI  ESCARPMENT 
By  P.  L.  Deacon 

The  largest  of  the  caves  called  Kiptile  is  situated  a short 
distance  from  the  top  of  the  escarpment  beneath  the  hill  on 
which  is  a beacon.  This  hill  is  the  next  one  to  the  west  of 
the  Gordi  Juok,  which  is  the  name  of  a large  and  prominent 
rock,  easily  visible  from  Kisumu  or  the  Uganda  Railway. 
This  cave  is  situated  on  a ledge  some  two  or  three  hundred 
feet  from  the  summit  of  the  escarpment,  and  there  are  huts 
near  by.  It  must  be  some  2000  feet  or  more  above  the  level 
of  the  lake.  The  cave  is  about  20  yards  long  and  10  broad, 
and  has  a curved  roof  over  7 feet  high  in  the  middle.  It  is 
hollowed  out  from  beneath  a gigantic  boulder  or  possibly  in 
the  middle  of  the  boulder.  The  boulder  gives  the  impression 
of  having  been  eaten  away  to  form  the  curve.  The  floor  is 
solid  stone,  and  is  probably  part  of  the  same  boulder.  It  is 
covered  with  earth  to  a depth  of  a foot.  Flakes 1 of  rock 

1 These  turn  out  to  be  of  a pink  granite. 
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chipped  off  the  roof  are  sent.  They  are  coated  with  soot,  for 
herdsmen  with  their  cattle  still  make  use  of  the  cave  and  build 
fires  there.  The  cave  is  perfectly  straight,  and  does  not  bend 
round.  Nothing  of  interest  was  found  by  digging  in  the  floor 
of  the  cave.  The  formation  of  the  cave  is  somewhat  different 
from  any  of  the  others  about  to  be  described.  The  other 
caverns  are  apparently  originally  formed  by  the  falling  together 
of  two  or  more  large  boulders  which  have  come  to  rest,  leaving 
a space  beneath.  This  space  forms  a cave,  and  has  been 
apparently  hollowed  out  gradually  by  fresh- water  springs  which 
still  exist  in  some  caves.  The  large  cave  above  described, 
however,  is  formed  by  a single  boulder,  and  is  not  the  result 


GORDtJUOK  PEAK 


of  other  boulders  falling  together.  From  the  ledge  on  which 
this  cave  is  situated  a magnificent  view  is  obtained  of  the 
whole  of  the  country  bordering  on  the  Kavirondo  gulf,  as  far 
as  Uyoma. 

Ascending  to  the  top  of  the  escarpment  and  skirting  the 
beacon  hill,  one  is  guided  down  the  valley  of  Nderum,  on  the 
further  side  of  which  are  two  of  the  most  interesting  caves 
of  all.  Climbing  a short  steep  rise  and  cutting  your  way 
through  bush,  you  approach  two  large  boulders  closely  adjacent 
to  each  other.  This  place  is  called  Kakamaket,  the  place  of 
hyaenas : leopards  and  jackals  are  said  to  live  here.  It  is 
an  eerie  place,  and  the  entrance  to  each  cave  is  exceedingly 
unattractive.  Nandi  natives  do  not  use  these  caverns.  You 
can  only  enter  on  hands  and  knees,  but  after  entering  you 
find  you  can  stand  up.  The  first  cavity  is  formed  by  a large 
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boulder  which  is  held  up  and  supported  by  several  smaller 
boulders,  something  after  this  position : 


You  go  round  the  boulder  by  a curved  passage  and  find  a 
centre  room  under  the  boulder  with  a stream  running  through 
it.  This  is  where  a herd  of  cattle  was  extracted  by  the  troops 
during  the  Nandi  expedition,  but  the  herdsmen  escaped. 
There  are  three  or  four  shafts  by  which  an  exit  is  possible. 
Emerging  from  this  cave,  you  approach  the  other.  The  en- 
trance to  this  is  even  more  uninviting,  being  a very  small 
hole  through  which  it  is  just  possible  to  squeeze.  As  it  is 
also  the  reputed  home  of  leopards  and  jackals,  hesitation  is 
natural.  However,  a Nandi  moran  crawls  in  first,  and  you 
hand  him  the  lamp  and  follow.  You  meet  nothing  worse  than 
a few  bats,  which  brush  past  your  face,  startled  by  the  lamp. 
After  crawling  a few  yards,  you  find  a small  chamber  on 
your  right  in  which  you  can  stand  up.  There  are  other  open 
spaces  inside,  and  the  whole  thing  resembles  an  underground 
dungeon  or  oubliette.  Passing  along,  you  see  light  ahead, 
and  emerge  from  the  other  side  of  the  boulder. 

At  the  top  of  the  valley  in  the  hill  called  Mogon,  behind 
Arap  Kossabey’s  camp,  is  another  small  cave.  This,  as  in 
the  case  of  all  the  caverns  except  the  large  one,  is  difficult 
of  approach.  It  is  a long,  narrow  passage  under  a big  over- 
hanging rock,  and  can  only  be  entered  on  hands  and  knees. 
It  is  about  15  yards  long,  and  is  formed  apparently  by  two 
large  boulders  having  fallen  together. 

There  is  another  typical  cavern  at  the  back  of  Chebanon 
hill.  This  does  not  face  the  escarpment,  but  is  situated  in  a 
valley  separated  from  it  by  a hill.  It  is  exceedingly  difficult  of 
approach,  and  is,  like  the  others,  formed  by  two  large  boulders 
having  come  together,  and  leaving  a cavity  beneath.  The 
cavern  inside  is  curved.  You  can  proceed  for  about  20  yards, 
and  in  the  inmost  recesses  there  is  a running  stream.  The 
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floor  is  solid  rock  covered  with  soil  a foot  deep  thickly  mixed 
with  cattle  manure.  This’ is  a cave  in  which  some  Nandi  took 
refuge  during  the  expedition  and  lived  for  a month  with  their 
cattle.  They  placed  a barricade  of  small  boulders  at  the 
entrance,  and  these  can  still  be  seen  lying  where  they  were 
when  pulled  aside.  It  is  said  that  the  Masai  levies,  who 
accompanied  the  forces,  advanced  behind  a wall  of  shields. 
The  roof  and  side  of  the  cave,  as  in  all  these  caves,  is  smooth 
and  hard,  and  it  was  impossible  to  obtain  a specimen  of  the 
stone,  and  digging  in  the  soil  produced  no  results.  In  the 
neighbouring  hills  many  small  cavities  were  observed  under 
overhanging  rocks,  in  many  cases  with  small  streams  running 
through  them. 

In  general,  to  the  lay  mind,  these  caverns  appear  to  have 
been  caused  by  a severe  earthquake  powerful  enough  to  shake 
together  the  huge  granite  boulders,  leaving  open  spaces  beneath 
them.  Many  of  them  have  been  increased  by  the  water  action 
due  to  streams.  The  whole  country-side  is  full  of  these  boulders, 
and  presents  a rugged  appearance  as  if  on  the  morrow  of  some 
huge  upheaval. 

NOTES  ON  SALT  CAVES  IN  LUMBWA  DISTRICT 
By  A.  Knight -Bruce 

There  are,  it  is  believed,  some  nine  caves  of  considerable 
size  in  the  above  district,  and  their  names  are  as  follows  : 

1.  Gitoi.  4.  Kibarabara.  7.  Sausit. 

2.  Kibrisin.  5.  Kiptoi.  8.  Riptoit. 

3.  Kibipiten.  6.  Choma.  9.  Bagau. 

The  approximate  altitude  of  the  principal  caves  above  sea- 
level  is  as  follows : 

Gitoi,  6000  ft.  Riptoit,  6900  ft. 

Kibipiten,  6500  ft.  Sausit,  6100  ft. 

They  are  used  at  the  present  day  by  the  Lumbwa  natives, 
who  dig  a saline  earth  in  them  which  they  remove  in  baskets 
and  feed  to  their  cattle  and  sheep  outside  the  caves. 
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Sketch  Map  showing  Position  of  Salt  Caves,  Lnmbwa.  Caves  underlined. 
Tracks Scale  approximately  13  miles  = one  inch. 


The  rock  forming  the  walls  and  roof  is  very  soft,  and  frequent 
falls  occur.  In  some  of  the  caves  it  is  considered  safer  to  dig 
in  them  by  night. 

In  one  cave  in  Sotik  a stone  bowl  of  Neolithic  type  was 
found.  No  stone  implements  or  bones  have  been  discovered 
in  any  of  the  caves,  and  the  softness  of  the  walls  and  the  con- 
tinual digging  preclude  any  chance  of  finding  any  prehistoric 
mural  decoration. 

The  rock  appears  to  be  a decomposed  fine  volcanic  ash 
or  mud. 
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A description  of  two  caves  which  were  explored  is  now 
given : 
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Bagau  Salt  Cave . 

This  cave  is  situated  near  the  top  of  the  escarpment  which 
rises  from  the  Nyando  River  on  its  left  bank  between  Lumbwa 
and  Fort  Ternan  stations. 

Its  entrance  is  under  a waterfall  on  the  Sambula  stream. 
It  is  difficult  to  arrive  at  even  an  approximate  idea  of  its  age, 
though  the  natives  agree  that  it  is  not  of  any  great  antiquity. 

Its  origin  is  attributed  to  game  being  noticed  nibbling 
at  the  face  of  the  rock  ; probably  cattle  followed  their  example, 
until  men,  realising  that  they  gained  some  benefit  from  the 
practice,  began  to  dig  the  stuff  and  to  feed  their  stock  with  it. 

Till  some  four  years  ago,  the  cave  was  free  from  rocks 
falling ; now,  owing  to  the  number  of  fatal  accidents  which 
have  occurred,  digging  is  confined  to  the  entrance  only. 

The  accompanying  diagram  will  probably  give  a clearer 
idea  of  the  formation  of  the  cave  than  a description. 

The  tree  near  the  entrance  should  be  noticed — it  is  evidently 
of  no  great  age  yet,  as  evidently  since  it  was  of  mature  growth 
the  action  of  the  waterfall  has  removed  all  the  soil  from  its 
base  which  was  above  the  level  of  the  roof  of  the  entrance  to 
the  cave. 

The  height  of  the  entrance  is  only  4 feet,  but  rises  to  over 
8 feet  almost  at  once,  and  a cave  of  very  irregular  shape,  of 
an  average  width  of  about  40  feet,  is  disclosed.  This  continues 
for  150  yards,  when  the  floor  suddenly  rises,  and  the  cave 
bifurcates  into  two  branches. 

About  50  yards  further  along  each  of  these  branches  the 
passage  was  stopped  by  huge  slabs  of  rocks  which  had  fallen 
down  from  above. 

A considerable  fall  of  rock  had  occurred  the  night  before 
I entered,  and  many  more  slabs  appeared  to  be  on  the  verge 
of  falling,  and  as  a space  of  only  some  18  inches  was  left,  further 
progress  was  impossible. 

The  nature  of  the  walls  varies — at  the  entrance  the  rock 
strata  are  not  well  defined,  and  fine-grained  white  and  red  ash, 
called  Ngelel  and  Ngebirir  by  the  Lumbwa,  is  found  in  patches. 

Further  on,  however,  the  strata  become  uniform — there 
are  thin  bands  of  black  basalt  lying  in  horizontal  lines  with 
Ngebirir  between  each  strata  at  distances  of  about  a foot. 


BAGAU  SALT  CAVE. 
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Another  variety  of  ash  called  Ngetoi  by  the  Lumbwa  is  found 
in  patches. 

The  roof  is  formed  of  rock  lying  in  strata  all  the  way.  Two 
supports  have  been  left. 

No  water  was  noticed  in  this  cave.  To  reach  the  end  is 
a reputed  journey  of  two  to  three  hours. 

Kibipiten  Salt  Cave 

This  cave  is  situated  on  the  Kiptiget  River,  about  five  miles 
upstream  from  the  bridge  over  which  the  old  bridle-path  to 
Kericho  crosses — and  is  about  6500  feet  above  sea-level. 

Its  situation  is  practically  the  same  as  Bagau,  but  the 
waterfall  is  higher. 

The  entrance  is  also  low,  but  inside  the  height  rises  to  about 
12  feet,  with  an  average  width  of  over  60  feet.  After  running 
for  60  yards,  this  cave  also  forms  into  two  branches,  and  the 
height  decreases  to  about  8 feet ; after  following  these  for 
about  80  yards  I was  in  each  case  stopped  by  deep  pools 
which  had  been  formed  in  pits  formed  by  digging  for  salt. 

No  regular  strata  are  found  here  as  in  Bagau.  The  rocks  in 
this  cave  are  more  indurated,  which  is  either  due  to  heat  or 
the  infiltration  of  water  charged  with  silica.  One  of  the  speci- 
mens from  this  cave  is  a typical  agglomerate. 

I was  able  to  obtain  more  definite  information  as  to  the 
age  of  this  cave.  Elders  I questioned  stated  that  within 
their  memory  it  only  entered  the  rock  for  a distance  of  25 
yards — their  grandfathers  started  the  excavation  when  they 
first  came  to  that  district. 

Now  it  is  supposed  to  take  two  hours  to  reach  the  end, 
but  it  should  be  remembered  that  progress  is  very  slow,  espe- 
cially as  the  native  only  sees  his  way  by  lighting  torches  of 
twigs,  and  most  of  the  way  it  is  necessary  to  crawl  on  hands 
and  knees. 

General  Notes . 

Both  the  other  caves  visited  (Gitoi  and  Riptoit)  present 
almost  similar  features  as  those  described  above.  (The  former 
has  already  been  described  by  Mr.  C.  M.  Dobbs  in  the  Journal 
of  the  E.A.N.H.S.,  vol.  No.  10,  p.  125.) 
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From  inquiries  made,  the  same  remark  appears  to  be  true 
of  those  which  I have  been  unable  to  visit. 

In  absence  of  expert  investigation  I formed  the  following 
conclusions : 

These  caves  have,  at  any  rate,  been  mainly  formed  by  the 
labour  of  man,  and,  though  resulting  from  an  industry  some- 
what alien  to  the  Lumbwa  character,  do  not  represent  such  a 
heavy  task  as  might  be  imagined.  For  instance,  Kibipiten, 
say  fifty  years  ago,  was  only  25  yards  long,  now  it  is  reported 
to  take  two  and  a half  hours  to  search  the  end,  though  I was 
unable  to  verify  this  fact.  I should  say,  however,  that  this 
represents  a mile  at  the  outside — this  therefore  means  a 
progress  of  about  35  yards  a year,  but  personally  I should  not 
think  it  likely  that  this  cave  is  a mile  long,  since  the  task  of 
removing  a basket  filled  with  rock  this  distance  would  occupy 
nearly  a day. 

While  crawling  about  in  caves  like  these  without  any 
means  of  measurement  one  naturally  forms  totally  erroneous 
ideas  of  distance — apart  from  the  usual  exaggeration  of  native 
reports. 

Again,  the  fact  that  these  caves  appear  to  be  universally 
suffering  from  their  roofs  falling  in,  in  the  absence  of  any 
marked  disturbance,  hardly  seems  to  point  to  their  being  of 
any  great  antiquity. 

It  was  most  unfortunate  that  these  phenomena  coincided 
with  the  investigation. 


NOTE  ON  THE  FORMER  LEVEL  OF  THE 
VICTORIA  NYANZA 

By  Felix  Oswald,  D.Sc.,  F.G.S. 

In  compliance  with  the  Editor’s  request,  I am  appending 
to  his  article  the  results  of  my  observations  indicating  a higher 
level  of  the  Victoria  Nyanza  within  a recent  geological  period, 
together  with  their  effect  upon  the  question  of  the  origin  of 
the  caves  on  Mount  Elgon. 
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My  personal  knowledge  is  confined  to  the  area  south  of 
the  Kavirondo  Gulf,  between  Karungu  and  Kendu  ; and  the 
evidence  which  I was  able  to  collect  did  not  disclose  a higher 
level  of  the  lake  in  former  times  than  about  800  ft.  above 
the  present  water-line.  At  this  altitude,  viz.  approximately 
4000  ft.,  I found  quantities  of  well-rounded  pebbles  of  quartzite 
and  gneiss,  especially  at  Kikongo,  near  the  lake,  and  farther 
up  the  valley  of  the  Kuja  River,  e.g.  on  the  south  side  of  its 
left  tributary,  the  Olasi  River,  between  Nangena  and  Nyaroya; 
and  also  along  the  low  ridge  above  the  Ogo  Ford  over  the  Kuja, 
viz.  at  about  16  miles  in  a direct  line  inland  from  the  lake. 

I have  already  suggested  1 that  this  zone  of  pebbles  at  the 
4000-foot  level  marks  an  old  beach-line  of  the  Victoria  Nyanza, 
and  it  is  an  extremely  noticeable  feature  of  the  landscape  that 
in  the  whole  of  this  area  the  hills  below  this  altitude  are  gentle 
and  rounded,  with  particularly  broad  valleys,  whilst  abruptly 
above  this  level  I noticed  that  the  hills  are  pointed  and  terminate 
in  rough  and  rugged  crags.  The  same  striking  contrast  is 
evident  in  looking  northward  across  the  Kavirondo  Gulf  from 
Kendu.  It  seems  to  me  also  to  be  more  than  a coincidence 
that  on  the  western  coast  of  the  Victoria  Nyanza  gravel  deposits 
and  caves  occur  likewise  at  a height  about  300  ft.  above  the 
lake  in  the  cliffs  of  the  coast  of  Buddu,  north  of  the  Kagera 
River.2  This  uniformity  in  level  of  the  old  beach-line  on 
both  the  eastern  and  western  shores  would  seem  to  indicate 
that  a similar  uniformity  persists  all  round  the  lake.  But 
the  caves  on  Mount  Elgon  occur  at  heights  varying  from 
6100  to  7000  ft.,  i.e.  as  much  as  3000  ft.  above  the  present 
level ; whilst  I was  unable  to  find  evidence  of  a beach-line 
higher  than  300  ft. 

I find  it  difficult  therefore  to  conceive  that  the  waters  of 
the  Victoria  Nyanza  could  ever  have  stood  as  high  as  3000  ft. 
above  the  present  level  so  as  to  be  able  to  erode  the  caves  of 
Mount  Elgon,  although  I speak  with  great  diffidence  since 
I was  not  able  to  visit  this  mountain.  On  the  other  hand,  it 
is  equally  difficult  to  understand  how  this  vast  volcano  could 

1 ‘ The  Miocene  Beds  of  the  Victoria  Nyanza,  &c.,’  Quart.  Journ.  Geol. 
Soc.t  vol.  lxx.,  1914,  p.  146. 

2 Sir  William  Garstin,  Report  on  the  Upper  Nile,  Cairo,  1904,  pp.  32-39. 
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have  been  elevated  several  thousand  feet,  for  it  is  more  probable 
that  (like  other  volcanoes)  it  owes  its  present  altitude  (14,200  ft.) 
merely  to  the  long-continued  accumulation  of  its  lavas  and 
tuffs.  Evidence  of  downward  sagging  of  the  surrounding 
strata  is  indeed  likely  to  be  forthcoming,  and  a local  analogous 
instance  of  such  sagging  is  furnished  a little  farther  south  by 
the  northerly  tilting  of  the  Miocene  beds  in  the  Karungu 
district  towards  the  centre  of  the  volcanic  mass  of  Gwasi 
(6384  ft.),  owing  to  the  enormous  weight  of  its  successive 
lava-flows  and  tuffs,  which  are  revealed  so  graphically  in  the 
lofty  cliff-sections  between  the  mouth  of  the  Kavirondo  Gulf 
and  Karungu. 

The  fact  that  the  caves  of  Mount  Elgon  occur  at  varying 
altitudes,  and  not  at  the  same  level,  would  seem  also  to  militate 
against  their  having  been  excavated  by  wave- action  of  the 
Victoria  Nyanza  ; and  I should  feel  inclined  to  ascribe  the 
formation  of  these  caves  rather  to  springs  arising  from  water 
percolating  through  the  friable  tuffs  in  which  the  caves  occur, 
and  issuing  at  the  junction  with  an  underlying  impervious 
flow  of  lava.  It  is  noteworthy  that  Mr.  Hobley  mentions 
the  dripping  of  a spring  from  the  roof  of  one  of  the  Elgon 
caves,  and  he  also  states  that  in  the  case  of  the  caves  of  the 
Nandi  Escarpment  small  streams  still  occur  in  some  of  them. 
It  seems  to  me,  therefore,  not  unreasonable  to  suppose  that 
both  the  Elgon  and  Nandi  caves  may  owe  their  origin  to  the 
erosion  of  underground  water  at  a period  when  the  annual 
rainfall  was  heavier  than  at  the  present  day  and  before  the 
progressive  desiccation  had  set  in  to  which  Mr.  Hobley  has 
called  attention  in  the  pages  of  this  Journal  (No.  9,  p.  4). 


GAME  AND  DISEASE 
By  A.  Blayney  Percival 

When  talking  from  personal  observation  of  disease  amongst 
game,  one  must  of  necessity  be  vague : for  it  is  at  the  best 
but  conjecture.  One  cannot,  as  with  domestic  stock,  use  a 
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thermometer ; nor  can  one  take  a blood  smear,  unless  one 
kills  the  animal  to  do  so. 

Under  these  circumstances  there  are  certain  rules  of  nature 
that  must  be  taken  into  consideration,  and  the  first  and  most 
important  point,  to  which  I wish  to  draw  attention,  is  the  way 
nature  takes  her  own  steps  to  prevent  the  spread  of  disease, 
yet  at  the  same  time  using  disease  as  one  of  her  methods  of 
providing  that  none  but  the  ‘ fit  * shall  increase  in  numbers 
and  stock  the  land.  Nature  is  a cruel  mistress  and  has  no 
use  for  weaklings,  nor  has  she  safeguards  for  them. 

In  a true  state  of  nature  the  meat-eating  animals  are  all 
the  time  at  work  taking  their  toll  from  the  herds  of  game,  and 
killing  the  sick  or  weak  animal  which  gives  them  the  easiest 
chance.  It  is  often  put  forward  as  an  argument  against  game 
reserves,  that,  if  game  is  protected,  it  will  increase  until  it 
is  so  numerous  that  disease  will  break  out.  This  is  true  if 
one  is  strictly  preserving — as  one  preserves  pheasants  at  home, 
and  where  all  the  meat-eaters  are  killed  off ; but  in  a reserve, 
where  nature  is  allowed  full  swray,  there  is  little  danger,  for  a 
sick  animal  is  not  allowed  to  live  many  hours.  A point  which 
I wish  to  make  very  clear  is  this  : ‘ So  long  as  the  balance  of 
nature  is  kept,  there  is  little  or  no  disease.’  Should  an  animal 
be  a weakling,  nature  sees  that  it  does  not  live  long  : it  may 
die  of  some  sickness,  or  in  all  probability  it  is  killed  by  the 
‘ meat-eaters,’  but  it  will  not  propagate  the  species  and  so 
carry  on  a weak  strain. 

An  odd  sick  animal  is  one  of  the  rarest  sights,  except  when 
a new  disease  arises,  against  which  there  is  no  immunity,  or 
when  the  animals  are  poor,  and  therefore  more  liable  to  a 
disease  like  anthrax,  which  is  largely  disseminated  by  dust. 
I can  say  that  in  twenty  odd  years  amongst  the  game  in 
South  Africa  and  British  East  Africa,  I have  not  seen  more 
than  a few  sick  animals  : either  those  that  had  been  wounded 
or  when  an  epidemic  of  some  disease  was  at  work.  It  must 
be  understood  that  disease  is  seldom  heard  of,  unless  the 
animals  die  in  such  large  numbers  that  the  hyaenas  and  other 
scavengers  are  unable  to  dispose  of  them  quickly,  or  in  a 
district  which  is  closely  under  observation — as  Nairobi  was 
during  the  recent  outbreak  of  anthrax.  Here  the  ten  or 
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twelve  animals,  which  during  the  height  of  the  outbreak 
died  in  one  night,  all  vanished  but  a few  broken  bones  within 
a few  hours  of  daylight. 

The  instinct  of  a sick  (or  wounded)  animal  is  to  leave 
the  herd  and  seek  solitude  ; it  is  therefore  deprived  of  all  assis- 
tance in  the  way  of  warning,  and,  in  some  cases,  of  protection. 
The  case  goes  even  farther,  for  it  is  the  instinct  of  the  herd 
to  drive  out  the  sick  beast. 

Such  an  animal — alone,  sick,  and  dull — naturally  falls  an 
easier  prey  to  the  carnivora  ; for  not  only  are  the  real  killers 
— such  as  lion  and  leopard — a danger,  but  the  scavengers — such 
as  hyaenas,  jackal,  and  the  like — will  readily  pull  down  a sick 
animal. 

For  instance,  in  the  case  of  wounded  animals,  one  knows 
the  large  numbers  that  are  hit  and  get  away  ; yet  how  seldom 
a wounded  beast  can  be  found  the  next  day  ! 

Often  when  having  wounded  an  animal,  knowing  that  if 
it  is  followed  up  at  once  it  will  go  for  miles,  I have  sat  down 
to  give  it  time  to  stiffen  or  to  die.  Then  while  waiting,  I have 
either  seen  with  my  glasses  a jackal  pick  up  the  blood-spoor 
and  follow  it  up,  or  else  found  the  jackal  near  the  animal  when 
it  was  reached.  Should,  however,  that  animal  get  away  and 
live  till  nightfall,  then  every  hyaena,  jackal,  hunting-dog — to 
say  nothing  of  lions — crossing  the  blood,  will  at  once  follow 
up  ; and  though  jackal  and  hyaena  will  seldom  chase  or  attack 
a hale  animal,  they  will  not  hesitate  to  pull  down  a wounded 
one,  or  even  a sick  one.  In  a real  game  reserve  the  sick 
animals  are  killed  before  they  have  time  to  die,  for  there  is 
little  doubt  that  the  scent  left  by  a sick  beast  would  be  at  once 
recognised  by  such  animals  as  live  on  the  dead  and  dying. 

Vultures  are  possibly  the  quickest  to  spot  the  sick  animal, 
and  alight  near  to  wait  for  its  death,  thus  acting  as  guides  to 
the  four-footed  scavengers,  who  all  make  for  the  spot  where 
they  see  the  vultures  dropping.  Taking  this  into  considera- 
tion, it  can  be  easily  seen  that  the  only  occasions  on  which 
disease  in  game  is  recognised  is  when  an  epidemic  breaks  out. 

The  gathering  of  the  scavengers — * those  who  come  for  the 
broken  meat  ’ — is  a most  wonderful  sight. 

If  an  animal  dies  in  the  open,  it  is  only  a case  of  minutes 
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before  the  first  vulture  appears.  A few  minutes  later  the  air 
is  full  of  them,  and  then  the  four-footed  scavengers  begin  to 
appear — the  jackals  first,  usually  in  pairs.  In  an  out-of-the- 
way  district,  or  game  reserve,  where  the  sportsman  is  rare, 
they  come  openly  trotting  up,  showing  little  fear  ; and  if  the 
vultures  are  not  too  numerous,  they  will  at  once  attack  the 
carcass.  If  the  vultures  are  in  large  numbers,  they  will  not 
venture  near,  but  will  sit  and  await  their  chance  of  a titbit, 
or  wait  until  only  the  bones  are  left,  and  then  they  will  take 
what  remains.  Possibly  an  old  hyaena,  very  hungry,  will  be 
tempted  to  move  in  daylight,  but  his  slinking  approach  is 
very  different  from  that  of  the  jackal : he  seems  to  feel  that 
he  is  a creature  of  the  night,  for  he  comes  along,  taking  all 
the  cover  he  can,  till  he  sees  the  feast,  when  he  will  hurry  up 
to  it,  and,  driving  off  the  vultures,  set  to  work  ; even  then  he 
is  very  nervous,  and  constantly  looks  round  for  a possible 
enemy.  Should  he  manage  to  get  a large  piece  of  meat,  he 
will  even  retire  to  the  nearest  cover  with  it ; one  can  see  it 
is  against  his  instincts  to  be  abroad  in  the  daytime. 

The  quick  arrival  of  the  vultures  on  the  scene  is  explained 
by  the  way  in  which  they  quarter  the  skies  so  high  that  the 
human  eye  cannot  see  them  ; yet  with  their  No.  12  Zeiss-power 
eyesight  they  can  see  all  that  goes  on  over  a big  area.  The 
sick  or  wounded  buck  is  seen  by  one  vulture,  and  he  drops 
towards  it.  From  north,  south,  east,  and  west,  other  birds 
sail  in  towards  the  same  point,  and  so  the  circle  spreads  until 
hundreds  of  birds  are  at  the  kill.  The  collection  of  hyaenas 
at  the  feast  must  work  out  something  on  the  same  lines.  Every 
hyaena  has  its  own  regular  round,  which  is  followed  night  after 
night,  and,  as  he  travels,  his  howl  notifies  his  neighbours  as  to 
his  movements.  Should  he  find  a kill  his  howls  cease,  and  I 
have  no  doubt  that  this  is  quite  enough  to  bid  his  friends 
to  the  feast. 

This  is  of  course  if  a kill  is  fresh.  If  a kill  is  a day  or  two 
old,  which  only  happens  when  a beast  has  died  in  thick  bush, 
and  out  of  sight  of  the  vultures,  it  will  of  its  own  accord 
notify  everything  down  wind  for  a big  distance  ; or  the  track 
of  a sick  or  wounded  beast  will  attract  every  meat- eater 
that  crosses  it. 
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The  carcass  of  a rhino  or  elephant  will  mean  good  feeding 
for  days,  and  this  is  the  time  to  see  hyaenas.  When  an  epidemic 
is  at  work,  all  the  fisi  for  miles  congregate  for  the  broken 
meat.  When  the  anthrax  was  bad  outside  Nairobi,  in  this 
year,  there  were  many  of  them  about,  and  I frequently  saw 
twenty  or  more  in  a day’s  ride,  and  on  one  occasion  saw  in 
broad  daylight  twelve  fisi  by  one  kongoni  carcass. 

During  the  war  in  East  Africa,  a point  in  favour  of  the 
hyaena  was  the  fact  that  he  greatly  helped  to  keep  the  camps 
healthy.  In  an  ordinary  country  the  fact  that  ten  or  twenty 
animals  a day  were  dying,  would  have  meant  endless  fatigues 
to  bury  or  burn ; but  here  it  only  meant  putting  the  carcass 
out  a hundred  yards  or  so,  and  the  hyaenas  saw  to  the  burial. 
Kipling  remarked,  with  reference  to  the  South  African  Cam- 
paign, ‘ One  horse  will  move  a camp,  if  it  has  been  dead  long 
enough.’  British  East  Africa  has  seldom  had  such  experience, 
though,  on  the  coast,  it  nearly  happened,  only  it  was  not  a 
horse  but  an  overlooked  Arab. 

I am  told  that  during  the  movements  of  our  mounted 
columns  the  lions  followed  close  to  get  the  abandoned  horses, 
and  in  many  cases  became  very  troublesome.  As  shooting 
was  forbidden,  the  lions  became  bold,  and  often  came  up  to  the 
outskirts  of  the  camp. 

Whilst  talking  about  scavengers,  it  is  interesting  to  note 
that  Africa  is  wonderfully  free  from  blow-flies  and  scavenger 
beetles.  We  recently  had  a visit  from  a Mr.  Le  Soeuf,  from 
the  Sydney  Zoo,  who  was  particularly  interested  in  our 
scavengers,  as  in  Australia  they  suffer  from  a veritable  plague 
of  blow-flies.  Here,  a carcass  is  disposed  of  in  a few  hours, 
or  even  minutes  ; for  where  vultures  are  thick,  it  does  not  take 
more  than  a few  minutes  to  dispose  of  all  the  soft  parts.  On 
the  other  hand,  Australia  has  practically  no  carnivora,  and 
the  carcass  of  a sheep  lies  till  the  blow-flies  have  laid  their 
eggs,  and  so  increase  their  breed. 

When  in  1905  the  game  died  in  great  numbers  on  the  Athi, 
the  carcasses  were  fly-blown,  with  the  extraordinary  result 
that  the  upper  side  of  the  hide,  exposed  to  the  sun,  became 
hard  and  dry,  whilst  everything  inside  was  eaten  away.  One 
therefore  found  a dry  skin,  covering  a complete  skeleton, 
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covered  with  the  cast  pupa-cases  of  the  blow-flies ; yet  even 
then  I do  not  remember  that  they  seemed  very  thick.  It 
was  not  necessary  to  carefully  cover  one’s  blankets  during 
the  day  to  keep  them  from  getting  fly-blown,  as  is  the  case 
in  both  Australia  and  New  Zealand. 

In  the  southern  game  reserve,  where  I do  not  think  it 
is  any  exaggeration  to  say  that  thirty  thousand  head  of  game — 
chiefly  hartebeest  and  wildebeeste — were  killed  as  meat  for 
troops  during  military  operations,  we  might  have  had  a 
serious  upset  of  nature,  and  the  lions  and  other  meat-eaters, 
defeated  by  man  in  the  eternal  struggle  to  keep  alive,  might 
have  produced  a possible  reign  of  man-eaters  and  cattle- 
killers  amongst  the  more  or  less  defenceless  natives.  To  a 
very  small  extent  this  has  happened  ; but  the  zebra,  which 
did  not  interest  the  man  shooting  meat  for  the  camp,  remained 
to  feed  the  lion,  while  the  deaths  amongst  the  horses  and  cattle 
fed  and  drew  the  carrion  feeders.  Hundreds  of  hyaenas  followed 
the  columns,  and  added  to  the  horrors  of  a bush  war : it  was 
4 Heaven  help  ’ the  wounded  man  who  was  not  found  by 
dark.  As  one  who  went  through  some  of  this  fighting,  I 
can  say  that,  had  I been  left  wounded,  it  would  not  have 
been  long  after  dark  before  I fired  my  last  shot,  and  at  such 
close  quarters  that  there  would  have  been  no  possibility  of  a 
miss. 

Since  the  military  operations  passed  southward  and  left 
the  game  reserve,  there  have  been  more  complaints  from  the 
Masai  of  cattle-killers  amongst  the  lion  than  I have  ever  heard 
before.  However,  these  gentry  are  being  dealt  with,  and  I 
hope  that  we  will  soon  have  things  quite  quiet  again.  It  is 
always  recognised  that  where  game  is  plentiful  the  lions  seldom 
attack  man  or  his  cattle.  In  districts  where  at  times  game 
is  plentiful,  coming  from  another  district,  returning  lions  are 
often  bad.  They  follow  and  feed  on  the  game,  settling  down 
until,  later,  they  suddenly  find  that  the  game  has  gone.  As 
they  are  unable  to  get  food,  they  become  man-eaters,  or  elso 
rob  the  stock  kraals. 

Practically  all  our  man-eating  lions  of  any  fame  have 
been  in  such  districts,  but  there  are  of  course  exceptions 
to  this. 
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Ngar  Narua 

The  commonest  disease  known  amongst  the  game,  par- 
ticularly on  the  Athi  Plains  and  the  southern  game  reserve, 
is  ngar  narua.  For  fifteen  years  I have  known  the  disease, 
but  it  is  only  wdthin  the  last  year  that  it  has  definitely  been 
proved  to  be  anthrax.  Having  something  to  go  on,  I have 
made  careful  inquiries  amongst  the  Masai — who  are  without 
question  extremely  clever  on  the  subject  of  stock  diseases — 
and  from  them  I learn  that  two  forms  of  ngar  narua  are 
recognised  : mbarua,  the  bad  form,  which  is  the  more  general, 
and  a milder  form,  likened  to  plague — in  that  it  attacks  the 
glands  of  the  leg.  This  I take  to  be  black  quarter.  In  the 
case  of  mbarua,  the  Masai  recognise  that  the  disease  is  one 
which  man  may  contract,  and  treat  it  accordingly.  They 
say  that  contact  with  the  meat,  blood,  or  skin,  causes  sores, 
and,  if  treatment  is  not  given  to  these,  they  often  result  in 
death.  The  treatment  given  by  the  Masai  is  to  sweat  the 
patient  thoroughly,  by  wrapping  him  in  the  freshly  stripped, 
warm  hide  of  an  animal — bullock  or  sheep,  according  to  his 
size — depriving  him  of  all  milk  or  water,  but  giving  him  a 
decoction  of  some  root.  The  milder  form  is  not  looked  upon 
as  dangerous  to  man,  and  the  meat  is  considered  eatable,  except 
the  affected  parts.  The  disease  (which  is  recognised  as  one 
which  chiefly  affects  young  stock)  can  in  most  cases  be  cured 
by  copious  bleeding,  and  cauterisation  of  the  affected  glands. 

This  year  we  had  an  outbreak  of  ngar  narua  amongst 
the  kongoni,  near  Nairobi,  which  was  proved  by  specimens 
and  swabs  to  be  anthrax. 

In  this  case  we  have  a clear  history  of  an  outbreak  of  the 
disease  amongst  the  cattle  at  the  camp  of  the  King’s  African 
Rifles,  at  Mbagathi,  which  was  followed  a week  or  ten  days 
later  by  deaths  amongst  the  game  in  the  neighbourhood. 

Upon  finding,  from  the  specimens  which  I submitted  to 
the  bacteriologist,  that  this  was  anthrax,  I at  once  put  men 
on  to  carefully  watch  the  spread  of  the  disease.  This  was  by 
no  means  difficult,  as  by  watching  the  vultures  a dead  animal 
could  be  at  once  located.  Much  to  my  surprise  the  disease 
did  not  spread,  but  was  confined  to  an  area  some  six  miles  by 
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five,  and  here  in  two  months  about  three  hundred  kongoni 
died.  Other  game  was  plentiful,  but  no  other  animal  was 
reported  as  dying  in  the  area.  I kept  men  on  the  area  for  a 
month  after  the  disease  had  apparently  stopped,  and  also 
sent  others  with  prepared  swabs  to  work  right  through  the 
reserve,  but  with  negative  result. 

The  Masai  in  my  employ  insist  that  this  was  the  same 
disease  which  every  few  years  breaks  out  in  one  district  or 
another  amongst  the  game  ; but  it  is  interesting  to  note  that 
this  outbreak  was  during  the  wet  season,  while  ‘ ngar  narua  ’ 
is  usually  met  with  in  the  dry  season,  or,  to  quote  the  Masai, 
* when  the  grass  is  white  ’ (dry  and  bleached  by  the  sun). 

I think  in  1905  there  was  the  worst  outbreak  of  ngar 
narua  that  I can  remember,  the  game  dying  on  the  Athi 
Plains  till  they  lay  so  thick  that  hyaenas  and  vultures  could 
not  deal  with  them.  The  mortality  was  worst  near  Eldonyo 
Sabuk  and  Lucania  Hills,  where  thousands  died.  These 
districts  have  now  been  settled  for  many  years  without  any 
further  outbreak  of  anthrax — a disease  which,  according  to 
all  authorities,  infects  for  years  the  soil  where  an  anthrax 
carcass  has  lain. 


Ol  Ki  Piri 

During  the  present  outbreak  of  pleuro,  no  report  of 
the  disease  amongst  the  game  has  been  received.  I have 
had  men  down  in  the  districts  where  this  disease  exists,  and 
they  report  that  eland  and  buffalo  are  feeding  over  the 
same  ground  as  the  affected  cattle,  without  any  apparent 
ill-effect.  Pleuro,  so  far  as  my  limited  knowledge  goes,  is  a 
disease  the  transmission  of  which  needs  immediate  contact 
between  a sick  beast  and  a healthy  one,  and  therefore  is  less 
likely  to  be  passed  from  cattle  to  the  game.  Even  if  passed, 
it  may  not  spread,  owing  to  the  absolute  ‘ law  ’ amongst  wild  * 
animals  that  a sick  beast  at  once  leaves  the  herd,  the  solitary 
sick  animal  having  but  small  chance  of  living  for  many  hours. 
Nature  takes  her  own  steps  to  prevent  the  spread  of  disease. 

The  old  Masai  tell  me,  however,  that  when  the  first  bad 
outbreak  of  pleuro  took  place — which  was  some  six  years  before 
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the  rinderpest  struck  the  country — buffalo  and  eland  died, 
but  not  in  large  numbers. 

The  Masai  have  a legend  that  ol  ki  piri  (pleuro)  was  intro- 
duced by  a bull  which  arose  from  the  waters  of  Naivasha  or 
Elmenteita,  and  proceeded  to  cover  the  female  stock  in  a herd 
of  cattle  grazing  near  by.  The  Moru  who  was  in  charge  of 
the  herd  speared  the  bull,  but  to  his  surprise  no  blood  came, 
but  a fluid  like  the  discharge  from  an  unhealthy  wound.  The 
animal,  however,  died  from  the  wound,  but  the  herd  developed 
ol  ki  piri,  and  from  them  it  spread  all  over  the  Masai  country. 

Other  stories  say  it  came  from  the  west,  and  that  the  El 
Burgu  first  suffered  from  it. 

Rinderpest 

This  is  the  worst  disease  that  has  ever  struck  Africa.  It 
swept  from  Abyssinia  to  South  Africa  in  about  six  years, 
killing  practically  all  the  cattle  and  decimating  the  game. 
So  far  as  I have  been  able  to  make  out  from  the  sources  of 
information  available,  the  following  appears  to  be  the  history 
of  this  dreaded  disease  : Somewhere  in  the  eighties,  the  cattle- 
plague,  as  it  was  then  called,  reached  both  Abyssinia  and 
Egypt — the  former  from  India,  the  latter  from  the  Black  Sea. 
For  some  years  there  does  not  seem  to  have  been  any  notice- 
able spread  of  the  disease,  but  in  1891  it  appeared  in  British 
East  Africa.  I have  been  making  most  careful  inquiries, 
and  the  general  view  amongst  the  Masai  is  that  the  first  out- 
breaks in  Masailand  were  amongst  the  Loi-tok-i-tok,  on  the 
slopes  of  Mt.  Kilimanjaro.  Here  it  had  been  brought  by 
Masai  raiders,  who  visited  the  coast  about  the  end  of  1890, 
and  brought  back  a quantity  of  looted  cattle.  These  cattle 
developed  the  dread  pest,  and  in  a short  time  the  Loi-tok-i-tok 
had  no  cattle  left.  They,  being  without  stock,  came  to  the 
Malabalo,  who  lived  on  the  Athi,  and  with  them  made  a joint 
raid  upon  the  Wakamba,  to  find  that  the  Wakamba  cattle 
were  dying.  However,  they  brought  some  looted  stock 
back  with  them,  only  to  start  disease  amongst  their  own 
cattle,  which  so  far  had  been  clean.  An  old  Mkamba  told 
me  they  contracted  it  from  cattle  brought  from  near  Basso, 
or  Lake  Rudolph  : this  is  a more  probable  story.  At  the 
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same  time,  I have  heard  stories  to  the  effect  that  rinderpest 
came  from  the  Wenyemwezi  cattle  which  were  looted  from 
the  country  to  the  south-east  of  Lake  Victoria.  It  is  possible, 
therefore,  that  a second  source  of  infection  was  from  the 
west — probably  from  Egypt.  There  are  some  points  difficult 
to  follow  in  the  way  the  disease  spread.  Coming  from  the 
north,  it  seems  first  to  have  got  into  the  Wakamba  cattle,  to 
have  spread  from  them  through  the  neighbouring  tribes,  and 
to  have  again  worked  north-west  to  Laikipia  and  the  country 
to  the  west.  A few  isolated  spots — such  as  Mt.  Marsabit  and 
Mt.  Nyiro  in  the  northern  frontier  district,  also  some  parts  of 
the  coast,  seem  to  have  escaped  ; but  although  these  places  were 
few  and  far  between,  still  they  helped  to  re-stock  the  country. 

It  is  interesting  to  note  that,  in  1893,  Arthur  Neumann, 
writing  of  the  country  near  Lake  Rudolph,  speaks  of  rinderpest 
as  a thing  of  the  past ; while  Swayne,  writing  of  Somaliland, 
about  the  same  time,  speaks  of  the  numbers  of  buffalo  and 
other  game,  and  never  mentions  the  disease.  By  this  it  appears 
as  if  it  did  not  reach  the  east  of  Somaliland  till  after  1893. 

Travelling  south,  from  Lake  Victoria  and  Kilimanjaro,  it 
spread  rapidly  along  the  eastern  side  of  Tanganyika ; but 
Nyassaland  does  not  at  this  time  seem  to  have  suffered. 
It  apparently  passed  between  Lakes  Tanganyika  and  Nyassa 
into  the  Angoni  country,  and  from  there  south,  across  the 
Zambezi,  appearing  north  of  Bulawayo  in  October  1895. 
By  March  1896  the  Rhodesian  Government  had  given  up  all 
hopes  of  doing  anything,  and  in  October  or  November  1896 
it  was  in  the  Eastern  Transvaal,  where  I personally  met  it, 
and  saw  the  greater  kudu  wiped  out.  The  same  year  it 
reached  Cape  Colony  : the  pace  at  which  it  spread  being 
extraordinary,  going,  in  one  year,  from  the  Zambezi  to  the 
Cape — a distance  of  1000  miles.  In  Rhodesia,  it  had  great 
assistance  from  the  transport  roads — all  the  transport  at  that 
time  being  by  waggon  and  oxen.  This,  however,  was  quickly 
stopped,  but  without  result ; and  in  March  1896,  all  hope  of 
checking  it  having  been  given  up,  the  restrictions  were  removed 
in  order  to  allow  as  much  food  as  possible  to  be  brought  up 
before  all  the  cattle  died.  When , in  1 896,  the  Matabele  Rebellion 
took  place,  the  fact  that  waggon  transport  had  to  all  intents 
and  purposes  finished,  badly  hampered  the  troops. 
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It  has  been  estimated  that  in  Rhodesia  alone  100,000  cattle 
died  ; and  that  to  the  south,  Khama  and  his  people  lost 
800,000  head.  What  the  total  for  Africa  must  have  been  is  in- 
conceivable ; yet  the  wonderful  recovery  shows  what  a country 
it  is  for  stock-rearing.  That  great  hunter  and  observer,  the  late 
F.  C.  Selous,  states  that  in  Rhodesia  there  was  an  extraordinary 
absence  of  vultures,  and  he  attributes  it  to  their  having  died 
of  a surfeit  of  rinderpest  meat  in  the  early  stages  of  the  disease. 
This,  however,  does  not  appear  to  have  been  the  case  in  this 
country. 

Rinderpest  in  British  East  Africa. 

My  chief  informants  on  the  subject  are  the  Masai  and 
other  stock-owning  people,  who  are  naturally  more  observant 
than  the  agricultural  tribes. 

When  rinderpest  first  reached  the  country,  only  the 
cattle  suffered  ; but  it  was  not  long  before  the  disease  was 
apparent  amongst  the  then  huge  herds  of  buffalo.  Eland 
also  showed  it  early  ; and  subsequently  all  the  game,  except 
the  gazelle,  zebra,  elephant,  rhino,  and  hippo,  became  infected. 
Here  an  interesting  point  is  to  be  noted,  for  the  wildebeeste 
was  said  to  be  the  last  animal  to  become  infected,  none  dying 
until  after  all  the  cattle  were  dead. 

Giraffe,  always  subject  to  disease,  died  in  large  numbers. 

Those  species  which  suffered  worst  were  buffalo,  eland, 
greater  kudu,  roan,  lesser  kudu,  and  bush- buck  ; of  these, 
all  but  the  greater  kudu  have  made  practically  complete 
recovery. 

The  buffalo,  perhaps,  showed  their  losses  more  than  any- 
thing else,  for  the  whole  of  the  animals  inhabiting  the  open 
country  vanished  : either  they  were  dead,  or  had  taken  to  the 
bush,  where  they  spread  the  infection  to  the  bush- buffalo. 
These  forest-  and  bush-loving  buffalo  were  seldom  in  such 
large  herds  as  the  animals  of  the  open,  and  some  of  these 
herds  appeared  to  escape,  for,  when  I first  began  to  investigate 
the  game  of  this  country  in  1901,  I found  small  isolated  herds 
here  and  there. 

During  a recent  small  outbreak  of  rinderpest  amongst  the 
buffalo,  I have,  on  visiting  the  scene  of  the  outbreak,  been 
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alarmed  to  find  that  there  were  no  living  buffalo,  where  only 
a month  or  so  previously  there  were  numbers.  However,  I was 
reassured  by  the  Wandorobo,  who  informed  me  that  should 
an  outbreak  occur,  it  is  the  invariable  custom  of  the  buffalo 
to  move  at  once.  They  dive  deeper  and  deeper  into  the 
forest,  away  from  the  other  buffalo,  who  in  an  ordinary  way 
haunt  the  edges  and  open  glades  of  the  forest. 

This  habit  may  have  helped  the  forest-buffalo  to  escape 
the  fate  of  his  brothers  in  the  open. 

When  I first  visited  the  Athi  Plains,  sixteen  years  ago,  the 
remnants  of  the  buffalo  and  wildebeeste  heads  could  still  be 
seen,  only  the  boss  of  the  horns  and  part  of  the  skull  remaining. 
They  lay  mostly  along  the  river  banks  ; for,  as  usual,  a sick 
beast  goes  near  the  water  to  die. 

At  this  time  there  were  not  more  than  forty  buffalo  on 
Eldonyo  Sabuk,  and  rather  less  in  the  Kamiti  swamp  ; now, 
in  spite  of  shooting  them,  there  must  be  nearer  400  in  the 
former  and  200  in  the  latter  haunt,  although  many  have 
been  shot  there. 

For  many  years  there  seemed  to  be  little  or  no  increase 
in  the  eland  and  buffalo  ; but  suddenly  the  change  came, 
and  the  increase  was  rapid.  It  always  happens  in  nature 
that,  should  any  species  get  really  low  in  numbers — as  in  South 
Africa  and  in  America — then  the  strictest  preservation  will 
only,  at  the  best,  enable  the  animal  to  increase  slowly  until 
it  reaches  a certain  stage.  After  that,  better  results  may  be 
expected.  I only  wish  I could  give  as  good  a report  on  the 
greater  kudu  as  on  eland  and  buffalo  ; but  the  kudu  seems 
still  in  the  preliminary  stage  of  recovery.  They  have  increased 
somewhat,  but  very  slowly,  so  that  one  almost  despairs.  They 
undoubtedly  have  more  enemies  than  buffalo  or  eland,  the 
hunting-dog  being  one  of  the  worst.  The  kudu,  however,  is 
in  comparison  with  a horse  a wonderful  performer  amongst  the 
rocky  foot-hills,  which  he  usually  inhabits,  but  is  really  easily 
pulled  down  by  such  a remarkable  tracker  as  the  hunting-dog. 

The  recovery  of  the  eland  from  the  rinderpest  is  wonderful. 
Sixteen — and  even  ten — years  ago,  eland  were  extraordinarily 
scarce.  To-day  there  are  hundreds  on  the  Athi  ; and  from  the 
Rift  Valley  and  the  Uasin  Gishu  Plateau  so  many  complaints 
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have  been  received  of  damage  done  by  eland,  that  the  special 
protection  given  to  them  in  these  areas  has  been  taken  away. 

Since,  however,  they  have  increased  just  as  much  or  more 
in  the  outside  districts,  I have  no  fear  of  any  ill  effects  : in 
fact,  I consider  that  eland  and  buffalo  have  now  reached  a 
stage  where,  under  fair  sporting  shooting,  there  should  be 
no  danger  of  their  being  much  reduced  in  numbers. 

Another  animal  which  suffered,  and  was  slow  in  its  recovery, 
was  the  bongo.  This  animal  is  always  looked  upon  as  rare, 
but  is  really  common,  and  is  found  in  quite  large  herds  in  its 
own  particular  haunts — the  high  dense  forests. 

To-day  the  bongo  is  no  easier  to  shoot  than  he  was  ; but 
he  is  fifty  times  more  common  than  he  was  fifteen  to  twenty 
years  ago. 

The  other  game  never  suffered  to  an  extent  sufficient 
to  throw  them  back  more  than  a year  or  two. 

Wild  pigs  of  all  sorts  suffer  from  rinderpest.  In  South 
Africa,  I saw  my  first  bush-pig,  dead — not  one,  but  many  ; and 
in  British  East  Africa  the  outbreaks  amongst  warthog  have 
been  numerous.  In  fact,  it  is  almost  certain  that  if  rinderpest 
breaks  out,  the  -warthog  will  get  it — even  when  there  are  no 
records  of  the  disease  amongst  other  game — and  I look  upon 
them  as  a distinct  cause  in  spreading  the  disease. 

Without  doubt  the  game,  and  also  the  local  cattle,  have 
developed  to  some  extent  an  immunity  against  the  disease ; 
yet  the  warthog  does  not  appear  to  have  done  so. 

If  game  were  still  as  susceptible  to  rinderpest  as  they 
were  at  one  time,  the  disease  would  not  be  in  isolated  areas 
as  it  is  to-day,  but  would,  after  the  first  outbreak,  in  a few 
days,  be  all  over  the  country.  This  would  also  apply  where 
double  inoculation  was  being  practised  ; yet  I have  not  been 
able  to  hear  of  the  spread  of  the  disease  from  any  such  centre. 

On  the  point  of  the  distribution  of  rinderpest,  I personally 
think  that  to-day  the  tick-bird,  as  well  as  the  vulture,  is  an 
obvious  danger ; yet  it  must  be  admitted  that  Mr.  F.  C.  Selous’s 
statement  that  the  vultures  vanished  during  the  outbreak  in 
Rhodesia,  and  the  fact  that  the  disease  travelled  as  fast 
in  South  Africa,  where  vultures  had  been  practically  exter- 
minated. shows  that  they  are  not  the  chief  carriers. 


NOTES  ON  SNAKES  IN  EAST  AFRICA 


315 


Jackal. — Hardly  game  in  the  full  meaning  of  the  word,  but 
still  a game  little  beast  and,  so,  worthy  of  a note. 

The  first  outbreak  of  any  disease  that  I noticed  amongst 
the  jackal  was  in  1906,  when  distemper  broke  out,  and  swept 
the  whole  country  east  of  the  Kikuyu  Escarpment.  The  jackal 
died  by  the  hundred  and  soon  became  a rare  animal ; while 
even  the  ‘ pie-dogs  ’ of  Nairobi  suffered,  and  most  of  them 
died.  The  old  warriors  of  all  ages  went  as  quickly  as  the  pups. 
This  was,  I think,  the  first  outbreak  of  distemper  in  British 
East  Africa.  I could  get  no  proof  that  the  hunting-dogs  or 
hyenas  died,  but  for  some  few  years  they  certainly  appeared 
to  be  much  scarcer. 

A year  or  two  later  the  disease  spread  into  the  Rift  Valley, 
where  again  the  jackal  died  and  the  Wandorobo  lost  all  their 
little  hunting- dogs.  Since  then  several  outbreaks  of  disease 
have  occurred — the  latest  being  in  Laikipia,  where  the  jackal 
seemed  to  die  off.  In  this  case  no  signs  of  distemper  were 
seen  amongst  dogs,  nor  did  any  of  the  jackal  show  signs  of 
rabies — a disease  which  apparently  affects  them.  For,  every 
few  years,  one  hears  of  the  jackal  either  attacking  man  in  a 
strange  way,  or  inviting  their  own  death  by  wandering  into 
farms  unconcernedly  in  broad  daylight.  Though  I know  of 
several  cases  of  natives  and  dogs  having  been  bitten,  I have 
never  heard  of  any  further  development. 


NOTES  ON  SNAKES  IN  EAST  AFRICA 
By  A.  Lqveridge 

Pleasant  memories  of  chasing  grass-snakes  along  English 
hedgerows,  of  smooth  snakes  on  the  Dorset  heaths,  or  adders 
midst  bracken  and  gorse  of  Welsh  mountains  are  not  effaced 
by  three  years’  gadding  about  in  East  Africa  with  its  greater 
variety  and  more  dangerous  serpent-life. 

Indeed,  one  is  prone  to  think  that  the  former  provided 
better  sport.  At  any  rate  one  could  pounce  more  whole- 
heartedly upon  a grass-snake  ; probably,  however,  it  is  only 
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the  associations  that  show  it  in  this  rosy  light.  It  is  interesting 
to  note  that  all  the  three  genera  of  British  snakes  ( Tropidonotus , 
Coronella,  Viper  a)  are  represented  out  here  by  two  species 
of  each. 

The  two  typical  vipers  are  both  very  local,  one  indeed 
having  only  been  discovered  in  the  Aberdare  Mountains, 
British  East  Africa,  during  the  last  decade.  The  distribution 
of  the  other  is  confined  to  Delgado  Bay  as  far  as  German  East 
Africa  is  concerned.  The  writer  has  not  been  fortunate  to 
visit  either  of  these  places. 

The  commonest  viper  is  undoubtedly  the  Puff  Adder 
(Bitis  arietans).  In  length  it  is  usually  about  89  inches,  but 
in  girth  it  is  as  thick  as  a man’s  arm  ; a female  in  young  is  a 
still  more  unwieldy  creature,  and  in  view  of  their  prolific 
nature  it  is  strange  that  the  creature  is  not  more  commonly 
met  with.  One  such  specimen  which  I chloroformed  to 
death  at  Morogoro,  and  afterwards  dissected,  had  16  young 
in  the  left  oviduct  and  18  in  the  right,  making  a total  of  84 
young  averaging  7J  inches  in  length  (November  16,  1917). 
This  was  quite  eclipsed  by  another  puff  adder  killed  on 
November  28,  which  had  no  less  than  71  eggs  in  the  oviducts. 
Another  female,  caught  on  the  western  slopes  of  Mount  Kenia  in 
November  1915,  had  12  and  18  eggs  in  the  respective  oviducts. 

The  snake-catcher  can  hold  in  contempt  this  snake,  with 
its  enormous  fangs  often  J inch  long.  It  is  so  loath  to  move 
that  it  is  easy  to  capture  with  a forked  stick  ; this  same  slug- 
gishness also  constitutes  a danger,  as  it  is  overfond  of  lying 
immovable  across  paths  or  in  little  clearings.  A fine  male 
the  writer  met  with  a fortnight  ago  did  not  even  move  when 
its  neck  was  pressed  to  the  ground  with  the  forked  stick,  and 
remained  quiet  until  picked  up,  when  it  commenced  to  squirm 
and  struggle.  This  same  snake  on  being  placed  in  a wire- 
netted  cage  escaped  about  4 p.m.  and  was  killed  two  hours  later 
500  yards  further  up  the  hill. 

Another  closely-related  creature  is  the  handsome  Nose- 
horned Yiper  ( Bitis  nasicornis),  which  owes  its  name  to  a pair 
of  horn-like  points  formed  by  erected  scales.  One  would 
naturally  suppose  from  the  carpet-like,  multi-coloured  skins 
of  these  big  snakes  that  they  must  be  very  conspicuous  objects 
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in  their  native  haunts.  It  is  far  otherwise,  however,  for  on 
one  occasion,  whilst  cleaning  out  the  case  in  which  some  were 
confined,  three  of  these  creatures  were  released  on  a piece 
of  ground  covered  with  short  grass.  The  two  larger  ones 
measuring  8 feet  8 inches  were  secured  readily  enough,  but 
three  of  us  searched  for  nearly  ten  minutes  before  the  writer 
discovered  that  he  was  standing  right  over  the  missing  snake, 
which  was  twisted  in  and  out  of  the  grass  and  lying  motion- 
less right  between  his  shoes. 

All  the  four  species  of  Night  Adders  ( Causus ) are  found 
in  East  Africa  ; they  are  much  the  same  size  as  an  English 
adder,  but  differ  somewhat  in  habits,  as  they  become  most 
active  towards  dusk.  The  Rhombic  Night  Adder  ((7. 
rhombeatus)  is  extremely  common  in  Nairobi,  and  when 
disturbed  crossing  the  road,  as  is  often  the  case,  it  coils  itself 
up  and  displays  a vicious  disposition  ; if  unmolested  it  sails 
off  with  the  neck  flattened  out  and  the  head  raised  about 
five  inches  from  the  ground.  Both  in  a wild  state  and  in 
captivity  it  feeds  well  on  young  Square-marked  Toads  ( Bujo 
regularis)  and  mice.  The  day-time  is  spent  in  rubbish-heaps, 
piles  of  old  stones,  or  among  the  litter  of  outbuildings,  whither 
it  has  gone  in  search  of  its  prey. 

A specimen  of  Causus  resimus  was  killed  on  Makindu 
platform  (Uganda  Railway)  just  as  our  troop-train  came  in. 
It  is  uncommon  in  the  Mombasa  coastal  region  and  about 
Mount  Elgon,  from  which  places  the  writer  has  examined  many 
specimens.  The  Snouted  Night  Adder  ( C . de  Filippi)  seems 
to  be  uncommon,  though  no  less  than  ten  specimens  were 
found  preserved  in  a German  house  near  Morogoro ; the 
writer  has  only  captured  two  examples  during  twelve  months’ 
residence  in  the  neighbourhood.  The  still  scarcer  Lichten- 
stein’s Night  Adder  ( C . Lichtensteinii)  was  found  at  Yala 
river,  British  East  Africa,  but  the  writer  has  not  as  yet  had 
any  living  specimens  in  captivity. 

A very  interesting  group  of  vipers  are  the  tree-haunting 
species  ( Athens ) ; if  it  were  not  for  their  triangular  heads 
and  waspish  ways  one  would  never  suppose  these  active  and 
brilliant-green  snakes  to  be  vipers  at  all.  The  writer  kept 
a specimen  of  Athens  squamiger  in  captivity  for  some  months, 
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but  it  did  not  feed,  possibly  on  account  of  its  quarters  being 
somewhat  confined. 

A still  more  specialised  and  unviperish-looking  genus  is 
found  in  the  burrowing  vipers  (Atractaspis) , of  which  there 
are  no  less  than  seven  species  in  East  Africa.  Owing  to  their 
subterranean  habits  they  are  rarely  met  with,  and  the  only 
living  examples  that  came  into  the  writer’s  possession  were 
taken  near  his  tent  at  Morogoro  ; one  (A.  rostrata)  while 
digging  a pit,  another  under  a mass  of  earth  and  stones  con- 
stituting the  remains  of  a demolished  building,  and  a third 
w*as  seen  by  one  of  the  natives  near  a log  ; it  wriggled  down  a 
termite  hole  about  four  feet  from  where  it  had  been  lying. 
On  digging  down  it  was  found  about  a foot  below  the  surface 
and  squirmed  convulsively  like  a Typhlops  or  worm  when 
disturbed.  When  travelling  over  the  ground  its  snout  was 
held  downwards  in  an  unusual  manner. 

It  has  been  said  that  these  snakes  are  probably  not  dangerous 
to  man,  as  their  fangs  are  so  enormously  developed  that  it 
seemed  impossible  to  erect  them  in  its  small  mouth.  This 
one  struck  out  viciously,  but  instead  of  opening  the  lower 
jaw,  the  fangs  came  down  on  either  side  and  a little  to  the 
front  of  it ; a quantity  of  pale  straw-coloured  venom  was 
discharged  on  to  the  forceps  with  which  the  writer  was 
holding  it. 

The  next  group  of  venomous  snakes  constitute  a division 
of  the  family  Colubridae  known  as  the  Proteroglypha,  and 
contain  some  of  the  most  dangerous  species.  Unlike  the 
vipers  which  have  movable  poison  fangs,  the  Proteroglypha 
are  characterised  by  fixed  grooved  fangs  set  well  forward  in 
the  upper  jaws.  The  viperine  tooth  is  hollow  like  the  needle 
of  a hypodermic  syringe ; the  colubrine  tooth  is  grooved  on 
the  anterior  surface.  Should  one  of  these  snakes  under  con- 
sideration bite  a man  through  the  wrappings  of  a puttee  or 
other  garment  a considerable  amount  of  the  venom  will  be 
absorbed  by  the  doth,  enhancing  his  prospects  of  recovery. 

The  Mambas  ( Bendraspis ) belong  to  this  group  and  are 
notorious  for  the  fact  that  their  venom  is  more  toxic  than  that 
of  any  other  African  snake  ; moreover,  the  Mambas  are  the 
only  African  snakes  that  will  attack  man  without  provocation, 
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but  it  must  by  no  means  be  assumed  that  they  will  always 
do  so,  for  generally  they  attempt  to  escape. 

In  one  case,  of  which  the  writer  heard  recently,  a European 
entered  a banda  and,  finding  it  unoccupied,  was  turning  to 
leave,  when  a mamba  struck  him  in  the  back  just  above  the 
kidneys.  Though  preventive  measures  were  undertaken  im- 
mediately he  died  twenty-four  hours  later.  A native,  whilst 
bringing  a tea-tray  on  to  the  verandah  where  his  master  and 
a friend  were  sitting,  trod  on  a mamba  which  was  lying  on 
the  mat ; dropping  the  tray  he  attempted  to  reach  his  master, 
but  fell  and  expired  within  the  minute.  My  informant  (who 
was  the  visitor)  vouched  for  this. 

A comrade  in  the  E.A.M.R.  recounted  how  on  one  occasion 
he  was  cycling  down  a hill  when  a mamba  darted  across  the 
road.  He  swerved  to  avoid  it,  and  then  pedalled  for  his 
life,  but,  overtaking  him,  the  snake  struck  him  on  the  leg  ; 
after  spending  many  weeks  in  Bulawayo  Hospital  he  recovered. 
A native  who  has  caught  many  snakes  for  the  writer  got 
bitten  by  a 5-foot  mamba.  The  bite  was  given  on  the  back 
of  the  left  hand  in  the  fleshy  portion  between  the  base  of  the 
forefinger  and  thumb.  A week  after  this  occurred  there  only 
remained  an  ugly  sore,  but  Mushairi  stated  he  had  been  very 
sick  for  several  days. 

On  January  31  near  Morogoro  station  the  writer  captured 
a 5-foot  mamba.  The  day  before  this  occurred,  whilst  standing 
under  a mango  tree  watching  a carpenter-bee,  his  attention 
was  suddenly  attracted  by  a movement  amongst  the  foliage 
of  a branch  about  a yard  from  his  head,  and  not  more  than 
8 feet  from  the  ground.  A snake  was  slipping  quietly  away, 
when  his  boy  spotting  it  gave  a yell  which  caused  it  to  quicken 
its  pace,  climbing  straight  up  through  the  dense  foliage. 

Throwing  up  the  only  available  thing — his  net — it  tumbled 
the  snake  down  4 feet,  but  before  he  could  pick  up  the  net  it 
had  made  up  the  lost  ground  and  was  well  out  of  reach.  All 
this  time  he  thought  it  was  the  less  dangerous  Boomslang. 
The  only  ‘ spot  ’ difference  between  these  two  tree-haunting 
reptiles  is  the  larger  eye  and  more  oblique  scales  of  the  Boom- 
slang  ; as  onty  the  body  of  this  mamba  could  be  seen  it  was 
difficult  to  be  certain  of  its  identity. 
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Returning  to  the  mango  tree  the  following  day,  and 
cautiously  approaching  the  bough  on  which  it  had  been  lying, 
it  was  easily  seen  by  reason  of  its  having  selected  some  darker 
foliage  against  which  its  bright  green  coils  were  conspicuous. 
At  the  first  attempt  the  snake  was  dislodged  to  a lower  branch, 
and  at  the  second  hooked  out  of  the  tree  on  to  the  ground. 
It  immediately  started  off,  but  was  overtaken  and  captured. 

Half  a mile  away  on  another  tree  no  les3  than  four  young 
mambas  were  seen,  evidently  only  just  born,  for  the  ventral 
scutes  in  the  umbilical  region  had  not  as  yet  healed  up.  Three 
of  these  were  captured  and  might  easily  be  mistaken  for  one 
of  the  six  species  of  Green  Snakes  ( Chloropliis ) which  are  found 
in  East  Africa,  or  for  the  Spotted  Wood  Snake  (Pholothamnus 
semivariegatus)  which  is  common  enough  about  Morogoro. 
They  were  very  fierce,  and  attempted  to  use  their  fangs. 

For  nearly  six  months  the  writer  had  two  fine  female 
mambas  in  captivity  ; these  measured  8 feet  1 J inches,  and 
7 feet  8-J  inches  respectively.  They  were  very  active,  and 
when  at  first  confined  struck  at  the  glass  when  anyone 
approached  their  cage ; possibly  realising  the  futility  of  this 
procedure  they  abandoned  it,  but  continued  for  a couple  of 
months  to  draw  themselves  up  and  threaten  the  observer 
with  open  jaws.  In  time  even  this  menace  was  given  up, 
but  to  the  last  they  continued  to  follow  every  movement  of 
the  onlooker  with  their  bright  eyes. 

They  fed  readily  enough,  and  it  was  rather  a difficulty  to 
keep  up  the  supply  of  mice  ; for  though  they  killed  large  rats 
for  food  they  refused  to  swallow  them  except  on  a few  unique 
occasions.  Several  times  they  ate  dead  mice,  and  once  one 
of  them  seized  upon  a dead  weaver  bird  which  was  put  into 
the  cage.  Finding  itself  watched,  however,  it  dropped  the 
bird,  and  during  the  period  of  its  captivity  never  touched 
another. 

On  December  7 the  smaller  mamba  killed  and  swallowed 
two  very  large  rats,  one  at  8 a.m.,  the  other  at  11  a.m.  ; owing 
to  carelessness  the  case  containing  these  reptiles  was  left  in 
the  sun  from  4 p.m.  till  5.80  p.m.,  with  the  result  that  both 
creatures  died  from  the  heat.  On  opening  the  stomach  of  the 
one  that  had  recently  fed,  it  was  found  that  the  flesh  and  fur 
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had  already  been  digested  from  the  skull  of  the  rat  which  had 
been  swallowed  eight  hours  previously. 

During  their  six  months’  captivity  they  only  once  cast 
their  skins  and  appeared  in  fresh  clean  olive-green  coats. 
All  the  young  mambas  under  6 feet  which  the  writer  has 
kept  have  been  of  a bright  leaf-green  colour,  those  over  6 feet 
of  an  olive  tone.  A reasonable  theory  is  that  as  they  increase 
in  size  and  give  up  their  arboreal  habits  their  colour  becomes 
black  ; certain  it  is  that  there  is  no  detectable  specific  difference 
between  the  so-called  Green  and  Black  Mamba. 

The  species  just  referred  to  is  the  common  South  African 
Mamba  ( Dendraspis  angusticeps),  which  ranges  over  Central 
and  East  Africa,  having  been  taken  at  Tanga  and  Mombasa  ; 
two  other  species  are  known  in  East  Africa,  one  of  which  is 
doubtful,  since  it  rests  upon  a single  specimen  collected  in  the 
Kilimanjaro  region  and  called  Dendraspis  Sjostedi.  Jameson’s 
Mamba  ( Dendraspis  Jamesoni), on  the  other  hand,  is  as  common 
as  the  South  African  species  ranging  over  the  whole  of  Tropical 
Africa  and  Angola.  The  writer  has  examined  a number  of 
specimens  which  were  shot  in  trees  in  the  Yala  river  district. 

It  is  a matter  of  surprise  to  many  persons  to  learn  that 
there  are  cobras  in  East  Africa,  and  in  many  places — Nairobi 
in  particular — the  common  Black-necked  Cobra  ( Naia  nigri- 
collis)  is  erroneously  called  the  Black  Mamba.  Whereas 
mambas  have  only  a very  limited  power  of  flattening  their 
necks,  cobras  when  startled  or  enraged  will  spread  a hood 
two  to  three  times  the  normal  diameter  of  the  neck. 

The  colour  of  the  Black-necked  Cobra  at  Nairobi  is 
frequently  olive- green  or  brown,  with  yellow  bars  on  the  throat; 
sometimes,  however,  as  in  all  the  Morogoro  specimens  yet 
seen,  it  is  a lead-colour  or  slaty-black,  in  which  case  the  throat 
is  barred  white  or  pink.  At  Longido,  however,  a beautiful 
salmon-pink  is  the  normal  colour  of  this  snake  with  or  without 
black  spots.  Anyone  unacquainted  with  the  variable  colour- 
ation of  reptiles  could  be  forgiven  for  supposing  it  to  be  an 
entirely  different  species. 

On  one  occasion  at  Longido  a corporal  asked  the  writer 
if  he  could  tell  him  the  name  of  a terra-cotta  snake.  He 
said  ‘ It  is  harmless,  I think,  because  when  I found  it  under 
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my  pillow  I jabbed  a jack-knife  into  it,  and  it  glided  into  the 
wall  without  attempting  to  bite.’  He  and  another  corporal 
had  made  themselves  a bivouac  by  fixing  two  ground-sheets 
against  the  loose-built  wall.  Nearest  the  wall  this  improvised 
tent  was  not  more  than  four  feet  from  the  ground,  and  to 
enter  one  had  to  go  on  hands  and  knees.  Riding  into  camp 
about  11  a.m.  the  writer  was  hailed  by  the  other  corporal  who 
was  lying  reading,  but  called  out  casually  4 The  snake  is  here 
lying  on  the  blankets  now  if  you  want  it,’  and  he  rolled  back 
to  continue  his  reading. 

Picking  up  a short  stick  the  writer  asked  him  to  vacate 
so  that  he  might  come  in.  On  hands  and  knees  he  waited  on 
the  one  bed,  whilst  the  pillow  was  overturned  revealing 
nothing.  With  his  face  to  the  ground  he  was  able  to  see  the 
coils  of  a pink  cobra  in  the  interstices  of  the  wall.  Cautioning 
the  others  as  to  the  snake’s  propensities  for  spitting,  he  pinned 
the  nearest  visible  piece  of  snake  down  with  a stick,  placing 
his  foot  on  the  other  end  of  the  stick,  and  at  the  same  time 
rising  to  a stooping  posture. 

Almost  simultaneously  both  ends  of  the  snake  appeared, 
the  anterior  end  chawing  at  his  ammunition  boots  in  a very 
thorough  manner.  Seeing  it  was  so  occupied,  he  seized  the 
tail  which  was  coiling  and  squirming,  and  releasing  the  stick 
pulled  the  cobra  off  his  boot,  tossed  it  out  into  the  open, 
and  before  it  had  recovered  from  its  surprise,  pinned  it  down 
by  the  neck.  With  a thread  of  cotton  wound  round  its  jaws 
it  sailed  about  the  horse-lines,  swaying  to  and  fro  with  spread 
hood  to  the  interest  of  all  observers. 

A specimen  alive  at  the  present  time  was  caught  three 
months  ago  within  ten  feet  of  the  writer’s  tent.  It  was  wriggling 
along  in  the  ditch  at  the  time,  and  owing  to  the  hardness 
of  the  ground,  when  pinned  by  the  neck,  it  turned  over  and 
spat  at  its  would-be  captor.  Fortunately  he  turned  his  cheek 
to  the  enemy  at  the  critical  moment  and  received  the  charge 
of  venom  on  his  neck  and  arm  from  wrist  to  shoulder. 

Unless  the  venom  chances  to  enter  a cut  or  abrasion,  such 
as  anyone  might  have  after  shaving,  there  is  no  danger.  The 
exception  to  this  of  course  is  the  eyes,  and  it  is  always  at  the 
eyes  the  cobra  ejects  its  venom,  with  remarkable  precision. 
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The  immediate  result  is  intense  pain  and  blindness  caused 
by  the  superficial  capillaries  absorbing  the  venom.  This 
conjunctivitis  subsides  in  a few  days  if  remedial  measures 
are  taken,  such  as  bathing  the  eyes  in  a weak  solution  of 
permanganate  of  potash,  boric  powder,  or  milk. 

One  settler,  who  promised  to  collect  snakes  for  the  writer, 
disturbed  a cobra  in  the  rickyard  one  day,  the  reptile  taking 
refuge  behind  a disused  door  leaning  against  a shed.  As  it 
disappeared,  my  friend  struck  at  it  with  a panga,  cutting 
off  a portion  of  its  tail.  He  then  foolishly  looked  behind  the 
door,  with  the  result  that  for  a moment  he  saw  the  cobra 
with  spread  hood  facing  him  at  close  quarters.  His  brother 
led  him  back  to  the  house  and  then  unwittingly  bathed  his 
eyes  in  a solution  of  formalin,  which  he  admitted  to  me  was 
as  painful  as  the  venom  itself.  Nevertheless  in  about  three 
days  he  recovered. 

Another  friend  was  crawling  through  long  grass  after  a 
Kongoni.  A cobra  suddenly  rose  in  front  of  him,  and  my  friend 
had  the  presence  of  mind  to  close  his  eyes  tight  as  the  venom 
was  ejected  on  to  his  eyelids.  Lying  back,  he  waited  the 
arrival  of  his  syce,  whom  he  told  to  take  his  water-bottle 
and  empty  its  contents  on  his  face.  After  a careful  sponging 
away  with  a wet  handkerchief  he  opened  his  eyes,  and  was 
none  the  worse. 

The  cobra  is  very  nervous  in  captivity,  and  for  this  reason 
nearly  always  spits  when  disturbed.  On  one  occasion  it  spat 
on  a passing  native’s  neck  through  the  ventilating  gauze  when 
the  boy  was  fully  four  feet  from  the  cage.  This  happened 
several  times,  and  for  safety  the  gauze  had  to  be  removed 
from  the  cage. 

Toads  seem  to  be  their  favourite  diet,  and  the  half-grown 
cobra  at  present  in  the  writer’s  possession  eats  about  one  per 
week.  On  December  7 it  killed  a very  large  one,  and  its 
deglutition  was  one  of  the  most  difficult  and  laboured  I have 
ever  seen  ; the  head  lost  all  shape,  resembling  a circular  band 
of  skin  in  which  shone  two  beady  eyes,  the  quadrate  bones 
stuck  up  against  the  distended  skin  like  horns  about  to  bud. 
In  conformity  with  its  diet  it  is  nocturnal  in  habit,  though 
frequently  to  be  found  basking  by  day.  One  of  the  most 
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exciting  captures  occurred  one  night  last  August,  when  the 
writer  was  sitting  with  a friend  and  a boy  rushed  up  to  the 
tent  gasping  4 Nyoka  Bwana,’  and  was  away  before  he  could 
be  interrogated. 

Seizing  the  lamp  we  followed  him  through  the  camp  till, 
halting  near  his  banda,  he  waited  for  the  light  by  which  we 
were  able  to  see  a fine  cobra  streaking  away  at  full  speed  in 
the  direction  of  a marquee,  around  which  some  forty  boys 
were  sitting  on  empty  boxes  and  upturned  petrol  tins.  They 
also  caught  sight  of  it,  and  a fine  commotion  ensued  with  the 
upsetting  of  tins  and  the  falling  over  tent  ropes  as  the  alarmed 
natives  endeavoured  to  escape.  Shielding  his  eyes  with  his 
helmet  the  writer  headed  it  off,  and  when  it  turned  he  again 
got  in  front  of  it  when  it  stopped.  The  night  was  pitchy- 
dark,  and  when  the  snake  was  on  the  move  it  continually 
got  beyond  the  rays  of  the  solitary  lamp.  When  a second 
light  was  brought  the  writer  pinned  the  snake  down  by  the 
neck,  but  the  ground  being  hard  it  withdrew  its  head  and  spat, 
although  in  the  darkness  one  could  not  see  where  the  venom 
went.  A second  attempt  was  more  successful,  and  the  reptile 
was  picked  up  by  the  neck. 

In  the  western  portions  of  East  Africa  the  Black-lipped 
Cobra  ( Naia  melanoleuca)  is  found,  and  the  writer  received 
a number  of  specimens  which  were  ingeniously  caught  by 
means  of  a bent  stick  and  a snare  set  over  their  holes.  As  the 
snake  emerged  from  its  retreat  the  spring  was  released,  and 
the  reptile  was  suspended  in  the  air  by  its  neck.  This  species 
is  readily  distinguished  from  its  near  relatives  by  the  vertical 
black  lines  bordering  the  upper  lip-scales. 

A fine  Egyptian  cobra  ( Naia  haie),  probably  eight  feet  long, 
was  shot  at  Longido  West.  This  snake  ranges  from  Palestine 
and  Arabia  to  Zululand  and  the  Transvaal,  but  does  not 
appear  to  be  common  in  these  parts.  Like  the  black-necked 
species  it  also  has  the  power  of  discharging  the  venom  from 
its  fangs  to  a considerable  distance. 

Gunther’s  Garter  Snake  ( Elapechis  Guentheri)  is  a short 
viperish-looking  relative  of  the  cobras.  It  is  beautifully 
ringed  in  coral-pink  and  black  or  white  and  black.  It  is  quite 
common  in  Nairobi,  where  it  is  frequently  to  be  found  lying 
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among  the  fallen  leaves  on  the  edge  of  the  forest  reserve. 
The  writer  met  with  it  at  Kagiado,  but  nowhere  in  German 
East  Africa,  though  it  has  been  recorded  by  others  from  Tanga 
and  elsewhere. 

The  widely-distributed  Yellow-bellied  Sea-snake  (Hydrus 
platurus),  which  inhabits  the  Indian  and  Pacific  Oceans  from 
Australia  and  India  to  Panama  probably  also  frequents  the 
East  African  coasts.  A comrade  while  bathing  at  Dar-es- 
Salaam  saw  what  he  took  to  be  an  eel,  but  from  his  description 
it  appears  to  be  more  probably  this  Sea-snake.  All  sea-snakes 
are  highly  specialised  for  their  aquatic  life,  having  vertically 
flattened  tails  with  which  they  propel  and  steer  themselves. 
Their  nostrils  also  are  provided  with  valves  enabling  them 
to  be  closed  when  the  creature  dives.  All  the  species  are 
very  poisonous. 

The  next  division  of  the  Colubridae  comprises  the  back- 
fanged  ( Opisthoglypha ) venomous  snakes,  and,  by  reason  of 
their  poison-conducting  teeth  being  situated  so  far  back  on 
the  upper  jaw,  it  is  difficult  for  them  to  inflict  a dangerous 
bite  upon  man  unless  the  reptile  is  of  large  size.  Their  venom 
is  often  highly  toxic,  in  some  species  approximating  to  cobra 
venom  in  its  neurotoxic  nature  ; in  others  the  haemotoxin 
preponderates  as  in  the  vipers. 

Whilst  searching  beneath  stones  at  Longido  one  frequently 
met  with  a terra-cotta-coloured  snake  with  a black  head  ; in 
bulk  they  were  much  the  same  as  a lead  pencil  and  did  not 
exceed  a foot  in  length;  their  narrow  gape  rendered  them  harm- 
less. At  Arusha  one  night  the  writer  was  called  up  by  some- 
one who  said  that  there  was  a snake  in  one  of  the  tents  in  the 
maxim  lines.  On  arrival  we  found  the  tent  in  darkness,  and 
no  one  willing  to  move.  One  complained  of  a snake  crossing 
his  face,  having  waked  him  up,  and  he  absolutely  refused 
to  move  till  a light  was  brought.  When  an  inch  of  candle 
was  at  last  obtained,  and  being  assured  the  snake  was  not 
to  be  seen,  he  sprang  up  quickly,  and  after  a brief  search, 
discovered  the  snake  beneath  his  blanket.  It  was  one  of 
these  Jackson’s  black-headed  snakes  ( Apparallactus  Jachsoni), 
— there  are  seven  species  of  the  genus  in  East  Africa. 

The  common  South  African  Boomslang  ( Dispholidus 
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tyjous)  occurs  here  in  even  a greater  variety  of  colouration  than 
it  does  in  the  south.  At  Handeni  a fine  green  female  was 
killed  by  natives  when  clearing  the  ground  for  camping.  At 
Morogoro  the  writer  has  obtained  the  vivid  green  variety, 
the  black  variety,  and  the  brown  variety.  In  the  Yala  river 
district  alone,  not  only  did  the  all-green  and  all-black  varieties 
occur,  but  the  intermediate  ones  in  which  each  green  scale 
had  a small  black  speck  giving  the  appearance  of  a black- 
spotted  green  snake,  and  a fifth  variety  in  which  the  black 
speck  is  so  enlarged  as  to  almost  oust  the  green  from  the  scale, 
which  gives  the  appearance  of  a green-speckled  black  snake. 

The  following  extract  from  the  writer’s  diary  will  show  how 
easy  it  is  to  confuse  snakes  when  guided  by  colour  alone  : 
‘ “ Has  the  snake-catcher  any  time  to  spare  ? ” inquired  a 
Canadian  motor-driver  putting  his  head  in  at  my  banda. 
“ Ready  if  it’s  not  too  far,”  I replied,  preparing  to  follow  him. 
His  ambulance  was  stopped  some  sixty  feet  from  my  quarters. 
u As  I pulled  up,”  said  he,  “ the  beggar  came  down  the  tree, 
it  appeared  to  form  a circle  and  slid  down  like  a ring  in  a 
moment.  On  reaching  the  ground  it  made  straight  for  the  car 
and  there  it  is.”  So  speaking,  he  pointed  to  one  of  the  front 
wheels,  around  which  lay  twisted  a bright  enamel-green  snake 
with  its  head  resting  on  the  tyre  under  the  mud-guard. 

‘ “ Oh,”  said  I,  confidently,  “ less  than  a month  ago  I took  a 
snake  of  the  same  species  from  the  back  of  a car  which  was 
standing  not  thirty  feet  from  where  yours  is  now.”  Now, 
having  only  seen  a brown  boomslang  during  the  whole  time 
I had  been  in  Morogoro  I was  unprepared  for  it,  and  mistook 
this  specimen  for  the  harmless  Spotted  Wood  Snake,  which 
is  so  common  in  the  trees  forming  the  avenue.  Approaching 
the  snake  I made  a diversion  with  the  fingers  of  my  right 
hand  whilst  slowly  approaching  those  of  the  left  to  the  snake’s 
neck.  It  remained  motionless  till  my  fingers  were  within  six 
inches  of  it,  when,  slipping  from  the  wheel,  it  would  have 
made  off  had  I not  hastily  grabbed  it  by  the  tail  and  swung  it 
round  till  its  body  was  round  my  hand,  and  pressed  my  thumb 
on  the  back  of  its  neck  just  as  its  head  reached  my  hand. 

1 Not  till  then  did  I notice  the  oblique  nature  of  its  scales, 
which  immediately  showed  it  was  not  the  harmless  species 
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I took  it  to  be.  It  was  very  gentle,  making  no  effort  to  escape 
until  placed  in  a vivarium,  when  it  dashed  about  in  the  wildest 
manner,  inflating  its  neck  vertically  and  striking  at  the  glass 
when  anyone  came  near. 

A brown  boomslang  was  bitten  by  a puff  adder,  which 
would  doubtless  have  eaten  it  had  it  not  been  removed  from 
the  case.  On  eviscerating  it,  the  heart  was  found  to  be  still 
beating  quite  ten  minutes  after  it  had  been  bitten  ; the  site 
of  the  bite  some  three  inches  anterior  to  the  vent  was  in  a 
fearful  state,  and,  had  one  not  known  the  circumstances,  one 
would  have  supposed  the  creature  to  be  in  the  last  stages  of 
putrefaction.  The  scales  were  loose  and  falling  off,  pinkish 
blood  oozed  from  between  them  and  from  the  vent,  the  fat 
was  speckled  with  blood,  and  the  intestines  were  full  and 
oozing  with  the  same.  The  whole  region  was  blown  up  as  if 
with  gas  and  had  the  puffy  appearance  of  decomposition. 

In  captivity  these  boomslang  fed  well  on  living  or  dead 
birds. 

The  Bird  Snake  ( Thelotornis  Kirtlandii)  of  Tropical  and 
South  Africa  seems  to  be  uncommon  at  Morogoro,  as  only 
two  specimens  have  been  brought  in  during  two  months. 
The  angular  and  elongated  head  is  marked  with  green,  the 
body  is  brown,  slender  and  whip-like.  It  frequents  trees. 

The  next  genus  is  that  of  the  Sand  Snakes  (. Psammophis ) 
with  six  East  African  species,  specimens  of  all  being  in  the 
writer’s  possession.  One  recognisable  feature  that  they 
possess  in  common  is  a fine  speckling  of  the  lip-scales  which 
are  usually  white.  Three  species  are  to  be  found  at  Morogoro, 
namely  the  Angola  Sand  Snake  (P.  angolensis),  the  Hissing 
Sand  Snake  (P.  sibilans),  and  the  Underlined  Sand  Snake 
(P.  subtaeniatus) . 

Specimens  of  the  last  named,  which  is  by  far  the  commonest, 
were  taken  at  Lukigura  and  Matomondo,  whilst  at  Morogoro 
scarcely  a week  passes  without  one  being  seen.  It  may  be 
crudely  described  as  a brown  slender  snake  with  a bright 
yellow  underside  which  is  marked  along  its  length  with  a pair 
of  parallel  black  lines.  Their  favourite  food  is  the  Striped 
Skink  ( Mabuia  striata),  which  they  pursue  with  inconceivable 
swiftness  and  hold  until  the  slow-flowing  venom  has  paralysed 
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the  prey,  when  it  is  swallowed  in  a half-dead  condition.  The 
writer  has  been  bitten  by  this  species  without  any  unpleasant 
effects. 

On  October  20  two  geckos  ( Hemidactylus ) were  chasing 
each  other  about  the  roof  of  a grass  hut ; the  pursuer  was 
pale  grey,  the  pursued  brown-black  ; before  the  pursued  quite 
realised  it,  the  writer  had  seized  and  popped  him  into  the 
Underlined  Sand  Snake’s  case.  To  see  the  snake  chase  it 
was  very  interesting  ; being  midday  and  the  weather  hot, 
the  snake  streaked  and  doubled  about  the  case,  and  the  gecko 
dropped  its  tail  ; the  snake  undeceived  by  the  wriggling  of 
this  red  herring  shortly  afterwards  seized  and  chewed  the 
gecko  as  they  usually  do  ; the  gecko  became  very  limp,  was 
worked  round  in  its  mouth,  and  swallowed  head  first. 

On  September  23  10  eggs  were  found  in  a 45-inch  female. 

„ October  22  8 „ „ 39  „ 

>>  >)  22  7 „ „ 27  ,, 

„ „ 22  6 „ „ 28 


From  this  it  may  be  safely  assumed  that  the  number  of  eggs 
produced  varies  in  direct  ratio  with  the  size  of  the  parent.  On 
the  same  date,  October  23,  another  snake  laid  six  eggs  measuring 
1J  inches  by  7 inches,  and  on  December  16  and  January  1 
sixteen  newly  hatched  young  ones  were  taken. 

The  Hissing  Sand  Snake  (P.  sibilans),  seen  at  Voi  and 
Bissel  and  common  at  Morogoro,  is  an  olive-green,  brown  or 
straw-coloured  reptile  ; underneath  it  is  dirty  white  or  yellow. 
The  largest  specimen  taken  locally  by  the  writer  measured 
over  five  feet. 

They  feed  readily  in  captivity,  so  eagerly  in  fact  that  they 
will  take  their  food  practically  from  one’s  fingers.  The  writer 
has  watched  one  kill  and  swallow  three  striped  skinks  in  rapid 
succession.  On  another  occasion  one  of  these  snakes,  having 
ineffectually  struck  at  a skink  several  times,  seized  the  lizard 
in  its  coil  with  the  head  downwards.  After  failing  to  find  the 
head  it  bit  savagely  at  the  base  of  the  tail ; finally,  loosening 
the  top  coil,  it  bit  the  skink  in  the  abdominal  region,  and  as 
soon  as  it  became  limp  proceeded  to  swallow  it  in  the  usual 
manner. 
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I put  a live  mouse  ( Mus  belli)  into  the  Hissing  Sand  Snake’s 
cage  on  November  28  ; it  was  seized  almost  immediately  and 
chewed  and  swallowed.  A naked  nestling  mouse  was  also 
swallowed.  Then  followed  two  skinks,  one  of  which  was 
taken  almost  from  my  hand  by  the  larger  snake  ; the  other 
lizard  jumped  into  the  biscuit  tin  which  served  as  a water 
tank.  After  watching  it  for  a moment  in  the  water,  the  other 
sand  snake,  turning,  slid  up  to  the  snake  which  already  had  a 
skink  in  its  jaw  and  watched  it  intently.  Gradually  approach- 
ing, it  suddenly  made  a grab  at  the  skink  as  snake  ‘ A ’ 
was  changing  its  hold.  The  jaws  of  4 A ’ enveloped  the  upper 
jaw  and  head  of  ‘ B,’  but  4 B’s’  mouth  closed  on  4 A’s  ’ lower 
jaw  and  both  parties  worked  their  fangs  vigorously. 

Seizing  the  combatants  I attempted  to  extricate  the  tangle, 
but  their  small  hooked  teeth  were  so  firmly  embedded  that 
I left  them  in  order  to  get  a pair  of  forceps.  On  returning  I 
found  they  had  both  dropped  the  skink  and  4 A ’ had  seized 
‘ B ’ by  the  neck — a great  commotion  ensued,  ‘ B ’ attempting 
to  get  its  coils  round  * A’s  ’ neck.  Finally  4 B ’ became 
exhausted,  and  4 A,’  working  4 B’s  ’ head  round  till  the  snout 
was  in  its  own  mouth,  began  to  swallow.  After  a foot  was 
out  of  sight  4 A ’ lost  heart  and,  gaping  widely,  reversed  gear 
and  disgorged  poor  4 B,’  who  made  off  with  a gory  head  and 
slimy  skin.  After  taking  a couple  of  turns  round  the  case 
‘ A ’ commenced  to  poke  about  till  it  found  the  skink,  which 
it  very  soon  swallowed. 

On  December  7 a second  fight  began  but  did  not  go  to 
such  lengths  as  the  first,  and  4 A ’ was  given  a Gherrosaurus 
major  lizard,  which  was  a big  mouthful  for  the  snake,  and 
served  to  keep  it  quiet  for  a time.  On  December  9,  however, 
it  attempted  to  take  a mouse  out  of  the  coils  of  a Rhamphiophis 
oxyrhynchus  snake,  and  not  wishing  for  further  trouble,  the 
writer  removed  the  quarrelsome  snake  to  a cage  with  an 
Underlined  Sand  Snake.  On  the  30th  the  latter  died,  probably 
because  the  former  had  eaten  all  the  food,  so  after  feeding 
the  Hissing  Sand  Snake  with  a skink  the  writer  put  the  Under- 
lined Snake’s  head  into  its  mouth  and  it  continued  swallowing 
it  until  it  was  gone.  The  digestion  of  this  big  meal  took 
precisely  eight  days. 
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This  snake  is  preyed  upon  by  eagles,  for  on  June  4,  whilst 
stalking  a martial  hawk  eagle,  the  bird  disappeared  for  a 
moment  and  the  next  minute  rose  from  a mealie  patch  bearing 
one  of  these  snakes  in  its  talons.  Whilst  circling  low  over  the 
writer’s  head  it  seized  the  snake  in  its  beak,  and  still  holding 
it  in  its  talons  swallowed  it  on  the  wing.  On  June  8 another 
species  of  hawk  eagle  was  shot  with  a Hissing  Sand  Snake 
in  its  stomach. 

There  were  twelve  eggs  in  a female  which  was  killed  on 
October  22.  These  eggs  measured  1J  inches  by  J inch. 

The  Short-snouted  Sand  Snake  ( Psammophis  brevirostris) 
is  very  common  in  Nairobi,  and  the  writer  has  often  captured 
them  when  crossing  paths  and  roads  both  there  and  at  Arusha. 
Its  habits  of  feeding  and  dietary  in  captivity  are  similar  to 
the  preceding  species. 

An  unusually  coloured  specimen  of  the  Two-lined  Sand 
Snake  (P.  biseriatus)  was  taken  basking  on  a heap  of  stones 
on  the  rifle  range  at  Yoi. 

A handsome  and  gentle  snake  is  Rhamjphiophis  oxyrhynchus, 
which  owns  no  English  name,  but  is  called  by  the  natives 
Earth  Snake,  probably  because  its  reddish  colour  is  somewhat 
similar  to  the  soil.  When  first  caught  it  is  naturally  wild, 
but  becomes  so  tame  that  the  writer  has  moved  eight  or  nine 
from  case  to  case  as  they  lay  in  a twisted  heap.  After  a few 
days  in  captivity  it  is  safe  to  handle  them  freely  without 
any  risk  of  being  bitten.  They  probably  eat  mammals,  birds, 
and  reptiles. 

A live  mouse  being  put  into  the  cage  on  December  9 at 
10.30  a.m.  was  seized  and  constricted  with  three  coils  around 
it ; at  10.31  a.m.  a Hissing  Sand  Snake  came  up  and  seized 
its  hind-leg  ; at  10.33  a.m.  the  Earth  Snake  took  hold  of  the 
mouse’s  tail  at  the  root  and  loosening  its  coils  endeavoured 
to  swallow  the  creature  tail  first ; the  hind-legs  proving  a 
serious  obstacle,  however,  it  moved  its  jaws  round  to  mid- 
body by  10.35,  when  it  got  the  mouse’s  head  into  its  mouth  ; 
at  10.39  a.m.  only  hind  legs  and  tail  were  left.  At  10.41 — 50 
seconds — the  last  vestige  of  tail  had  disappeared. 

On  July  12  a live  and  newly-fledged  young  sun-bird  which 
I put  into  the  snake-case,  where  there  was  a small  python 
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and  an  Earth  Snake,  was  found  dead  two  minutes  later  on 
my  return.  Its  head  was  swollen  tremendously,  having 
been  bitten  in  the  throat  by  the  Earth  Snake,  which,  how- 
ever, was  not  to  be  seen  ; possibly  it  had  withdrawn  into  the 
grass  at  the  writer’s  approach  or  had  found  the  scimitar- 
shaped bill  too  awkward  for  his  small  mouth.  On  December  81 
one  was  seen  to  eat  a striped  skink. 

The  biggest  specimens  measured  five  feet ; a small  female 
laid  thirteen  eggs  on  October  10 ; young  specimens  were 
taken  early  in  January. 

The  Herald  Snake  (. Lejptodira  Jiotamboeia) , which  is  a Tropical 
and  South  African  species,  is  common  both  at  Nairobi  and 
Morogoro.  Black  above,  it  is  white-lipped  and  white  beneath  ; 
the  upper  surface  is  freckled  with  minute  white  spots,  which 
serve  to  distinguish  it  from  the  otherwise  very  similar  but  non- 
poisonous  House  Snake  which  is  also  very  common.  The 
Herald  Snake  is  usually  under  two  feet  in  length,  but  occasional 
specimens  are  to  be  found  over  three  feet  long,  in  which  cases 
the  colour  tends  to  olive.  They  frequent  tents,  outbuildings, 
or  rubbish  heaps  in  search  of  the  mice  or  toads  which  constitute 
their  food.  Nocturnal  in  their  habits,  when  molested  they 
squirm  like  a worm. 

Another  snake  which  rambles  abroad  after  dark  is  the 
Half-ringed  Cat  Snake  ( Tarbophis  semiannulatus) , which  the 
writer  never  met  with  till  he  came  to  Morogoro,  and  even  here 
it  seems  scarce. 

The  third  and  last  division  of  the  Colubridae  embraces  all 
the  solid-toothed  and  therefore  harmless  Aglypha.  Of  these 
by  far  the  most  interesting  is  the  almost  toothless  Egg-eater 
(Dasypeltis  scaber).  This  extraordinary  reptile  has  a most 
curious  development  of  the  vertebral  hypophyses  ; the  lower 
spines  of  some  thirty-two  of  its  vertebras  not  only  pierce  the 
gullet,  but  are  tipped  with  enamel  and  are  used  by  the  snake 
to  crush  the  shells  of  eggs  which  it  swallows  whole.  After 
the  contents  of  the  egg  are  safely  received  into  the  stomach, 
by  some  curious  mechanism  the  two  halves  of  the  shell  are 
fitted  into  one  another  and  disgorged. 

The  snake  can  be  readily  recognised  by  the  large  gular 
scales  which  enable  it  to  distend  its  throat  to  the  capacity  of 
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the  egg.  The  body  scales  are  also  exceptionally  strongly 
keeled.  The  variations  in  colour  are  many.  The  variety 
found  at  Morogoro  rather  resembles  the  Rhombic  Night  Adder 
in  colour  and  markings.  Egg-eaters  of  this  type  were  also 
collected  in  a trench  at  Mbunyi,  and  were  brought  into  Makindo 
camp  in  a hollow  log,  in  which  was  also  a Zonure  lizard.  At 
Nairobi  both  all-black  and  all-brown  varieties  are  to  be 
obtained. 

An  insignificant  little  bronze-olive  snake  called  Homalosoma 
lutrix  was  taken  in  the  hospital  banda  at  Arusha. 

The  Spotted  Wood  Snake  ( Philothamnus  semivariegatus), 
a single  specimen  of  which  was  found  dead  in  the  road  at 
Mombo,  is  also  abundant  at  Morogoro,  a favourite  haunt  of 
these  reptiles  being  the  acacia  trees  which  form  an  avenue  up 
to  the  Secretariat.  The  method  of  capturing  this  snake  may 
be  best  illustrated  by  the  following  extract  from  the  writer’s 
note  under  date  of  October  4 : 

‘ A Spotted  Wood  Snake  was  seen  in  the  acacia  trees  near 
my  tent.  In  a very  short  time  I was  after  it,  and  pursued  it  to 
the  topmost  twigs,  which  I shook  violently.  With  wonderful 
swiftness  it  travelled  into  the  next  tree,  into  which  my  toto 
climbed,  and  when  it  had  got  to  the  extreme  end  of  a branch 
he  also  began  to  shake  it.  The  snake  wound  itself  tightly 
round,  but  by  and  by  was  worked  loose  and  dislodged  ; on 
reaching  the  ground — a fall  of  twenty  feet — it  made  off  without 
a moment’s  hesitation,  and  when  I seized  it,  it  bit  a couple  of 
times  drawing  blood.  ’ 

On  one  occasion,  whilst  standing  under  a tree  in  the  native 
camp,  a Wood  Snake  was  blown  down  by  the  violence  of  the 
wind  ; another  snake  was  captured  in  the  hood  of  a motor 
standing  under  the  aforementioned  avenue  of  trees.  A female 
taken  on  November  25,  which  was  52  inches  in  length,  contained 
six  undeveloped  eggs. 

The  common  East  African  Green  Snake  ( Chlorophis  neglec- 
tus)  was  a common  object  lying  on  sprays  of  foliage  of  the 
bushes  which  overhung  Nairobi  river,  and  when  disturbed 
they  slipped  quietly  into  the  water.  One  was  seen  crossing 
the  lawn  of  a house  at  Kerogwe.  The  writer  found  that  they 
would  feed  on  small  frogs  in  captivity.  From  the  Yala  river 
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district  nearly  a hundred  green  snakes  were  sent  to  the  writer 
for  examination,  and  strangely  enough  they  belonged  to  no  less 
than  four  different  species  of  this  genera  ( Chlorophis  emini, 
hoplogaster,  heterolepidotus,  and  irregularis). 

The  Mole  Snake  ( Pseudaspis  cana)  was  met  with  in  various 
parts  of  British  East  Africa,  the  farthest  north  being  on  the 
West  Kenia  plains.  Two  chequered  young  ones  were  un- 
earthed whilst  digging  trenches  at  Arusha,  and  when  walking 
up  to  camp  at  5 p.m.  one  day  a fine  female  over  five  and  a half 
feet  in  length  shot  across  the  path,  and  was  at  once  captured 
by  the  writer.  This  snake  was  kept  alive  in  a pillow  case  in  his 
bivouac  during  the  three  weeks  at  that  camp.  It  was  always 
gentle  and  docile. 

The  brown  or  olive  adult  Mole  Snake  is  extraordinarily 
similar  to  a black-necked  cobra,  and  many  persons  who  were 
familiar  with  the  cobra  could  not  be  convinced  that  the  speci- 
men just  referred  to  was  not  the  more  dangerous  snake.  At 
Makindo  some  natives  were  felling  a very  big  but  hollow  tree, 
and  as  it  fell  a fine  mole  snake  issued  from  the  hollow  trunk, 
only  to  meet  with  death  from  a native’s  panga.  These  beautiful 
and  harmless  snakes  by  reason  of  their  diet  of  rats  and  mice 
are  most  useful  to  the  agriculturist,  for  they  are  able  to 
pursue  the  rodents  down  their  burrows  and  devour  the  young 
in  their  nests. 

The  Wolf  Snake  (. Lycophidium  capense)  was  taken  by  the 
writer  at  Nairobi,  Longido,  and  Morogoro.  It  is  a small  snake 
under  eighteen  inches  in  length  and  not  often  met  with  owing  to 
its  retiring  and  nocturnal  habits.  A specimen  alleged  to  have 
been  killed  on  Government  Farm  was  brought  to  the  writer, 
and  was  left  among  some  papers  on  his  table,  where  some  hours 
later  it  started  to  move  about.  On  being  picked  up  it  appeared 
quite  lively,  and  was  temporarily  dropped  into  a biscuit  tin 
containing  a small  mouse,  but  during  the  two  hours  that  elapsed 
the  mouse  had  not  only  killed,  but  eaten  all  the  flesh  off  the 
anterior  half  of  the  snake’s  backbone. 

The  Brown  House  Snake  ( Boodon  lineatus)  is  abundant  at 
Nairobi  and  Morogoro,  but,  whereas  in  the  former  place  speci- 
mens commonly  met  with  are  frequently  over  four  feet  in  length, 
in  Morogoro  they  are  generally  under  eighteen  inches  ; from 


884 


NOTES  ON  SNAKES  IN  EAST  AFRICA 


thisut  may  be  argued  that  some  natural  enemy  prevents  their 
reaching  maturity.  In  captivity  they  feed  well  on  mice,  which 
they  are  able  to  swallow  though  greater  in  diameter  than  their 
own  bodies.  The  outline  of  the  mouse  can  clearly  be  traced 
by  the  distended  skin  in  the  region  of  the  stomach.  The 
pursuit  of  their  favourite  food  leads  them  to  frequent  the  abodes 
of  man,  where  they  meet  with  little  mercy  though  so  perfectly 
harmless.  One  apparently  resided  under  the  writer’s  bed  for 
a long  time  where  it  was  found  in  a box  too  gorged  to  offer 
resistance.  Two  cast  skins  were  found  under  the  floor,  which 
looked  as  if  the  snake  had  frequented  the  spot  for  several 
months.  They  will  bite  readily  enough,  and  their  many  pin- 
like teeth  draw  blood.  On  one  occasion  some  time  after  hand- 
ling one  of  these  house  snakes,  whilst  drying  his  hands  on  a 
towel,  the  writer  found  a tooth  embedded  in  his  hand. 

A young  specimen  of  the  Olive  Grass  Snake  ( Tropidonotus 
olivaceus),  the  East  African  representative  of  the  English  Grass 
Snake,  was  found  down  by  the  stream  at  Makindo  when  taking 
horses  to  water  ; it  was  unable  to  get  away  and  had  probably 
been  trodden  upon.  Its  eviscerated  body  when  placed  in  a 
tin  of  water  overnight  was  carried  off  by  a rat,  whose  foot- 
prints were  clearly  traceable  in  the  dust.  The  only  other 
fresh  specimens  seen  were  taken  in  the  Yala  river  district. 

The  next  family  under  consideration  is  the  Boidae,  and  here 
let  me  say  that  no  Boa- constrictors  are  found  in  Africa;  the  true 
Boa- constrictor  is  found  nowhere  outside  South  America. 
A small  stumpy  Sand  Boa  ( Eryx  thebaicus),  which  is  more  likely 
to  be  mistaken  for  a viper,  is  found  in  East  Africa,  and 
specimens  were  collected  at  Mbunyi  and  Kahe. 

The  colouration  is  a mixture  of  pink  and  chocolate.  These 
snakes  feed  on  mice  and  young  birds,  which  they  constrict 
before  swallowing. 

The  large  Python  (Python  sebae),  which  ranges  over  the 
whole  of  Tropical  and  South  Africa,  where  it  is  variously  called 
Rock  Snake  and  West  African  Python,  reaches  a considerable 
size.  A headless  skin  26  feet  long  was  brought  in  by  natives 
from  Ngeri-Ngeri.  The  largest  of  five  specimens  brought 
in  by  Mushairi  was  12  feet  in  length,  weighed  80  lbs.,  and  has 
been  in  the  writer’s  possession  since  September  12,  when  it  was 
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made  as  comfortable  as  possible  in  a netted  cage  12  feet  long, 
with  a stream  of  water  running  through,  and  a tank  sunk  in 
the  middle.  However,  it  was  not  content,  and  absconded  in  the 
night,  having  found  a weak  spot  or  broken  strand  in  the  wire 
through  which  it  forced  its  way.  A broad  track  led  past  the 
tent  door  and  down  through  the  camp  amongst  the  marquees  ; 
one  old  native  admitted  having  seen  it  about  midnight,  but 
* thought  it  was  a Swahili,’  so  hurried  into  bed.  This  idea, 
that  the  souls  of  certain  distinguished  people  enter  into  the 
bodies  of  big  snakes,  is  not  an  uncommon  belief  amongst  the 
natives. 

On  September  18  about  8 a.m.  there  were  cries  of  ‘ Nyoka,’ 
and  presently  a boy  came  running  to  say  that  a big  snake  had 
been  seen  near  the  Askari  village  120  yards  from  here.  As  the 
snake  stick  had  been  broken  the  previous  evening,  it  was 
quite  ten  minutes  later  before  the  writer  reached  the  spot 
where  the  snake  had  been  seen,  just  behind  the  village  in  thick 
bush  not  more  than  200  yards  from  the  cage  from  which  it  had 
escaped  six  days  before.  Under  the  brushwood  I immediately 
recognised  my  escaped  python,  as  it  lay  half-concealed  beneath 
a fallen  tree. 

A native  woman  was  hopping  about  like  a restless  sparrow 
on  the  trunk  of  the  tree  and  shouting  information  to  three  of 
her  sisters,  who  had  withdrawn  to  what  they  considered  a 
reasonable  distance  thirty  feet  away.  All  were  armed  with 
pangas,  with  which  they  had  been  chopping  off  the  branches 
of  this  tree  when  they  had  discovered  the  snake.  Despite  the 
fact  that  the  woman  was  shrieking  information  about  him  back 
to  the  village,  the  reptile  never  moved,  not  even  when  a boy 
lifted  off  the  brambles  and  thornbush  immediately  above  him. 

The  first  movement  was  when  the  writer  tried  to  seize  its 
neck,  when  he  gave  a lunge  with  open  jaws,  not  necessarily 
with  the  intention  of  seizing,  but  rather  to  intimidate,  after 
the  fashion  of  a dog  showing  his  teeth.  Almost  simultaneously 
he  commenced  sliding  backwards,  but  this  was  circumvented 
by  the  writer’s  boot  being  placed  lightly  on  his  neck,  which 
was  then  grasped  with  both  hands.  For  a few  moments  a 
tug  of  war  ensued,  and  considerable  strength  had  to  be  used 
to  get  it  clear  before  the  beast  could  be  crowded  into  a sack. 
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Quoting  from  my  diary  of  September  20  : 4 At  1 a.m.  this 
morning  I was  roused  by  an  orderly  “ Did  I want  a fine  big 
snake  ? ” Dressing  hurriedly  I accompanied  him  to  the  Mess 
tent  of  the  sick  officers’  wards.  We  saw  its  track  in  the  road 
as  we  went.  It  lay  extended  beneath  the  table,  and  as  we 
entered  with  a feeble  lantern,  it  struck  forward  with  open  jaws 
a couple  of  times.  Obviously  it  was  excited  and  more  lively 
than  in  the  daytime. 

‘ I made  a detour  round  the  table  as  it  started  to  retire  and 
grabbed  it  by  the  neck  just  as  the  orderly  disappeared  to 
answer  a patient’s  call.  For  full  two  minutes  I struggled  with 
the  creature,  slipping  off  its  coils  as  fast  as  it  put  them  on  my 
arm ; my  foot  upon  its  tail  gave  me  an  advantage  and  I managed 
to  get  its  head  into  a sack,  after  which  it  went  quietly 
enough.  Within  a quarter  of  an  hour  from  the  time  I was 
disturbed  I was  back  in  bed,  having  first  ascertained  that  it 
had  squeezed  its  way  out  through  the  wire  mesh  through  sheer 
force.’ 

Its  feeding  possibilities  proved  very  interesting.  From 
September  12  to  November  27  it  only  ate  three  rats,  after  which 
it  cast  its  skin. 

On  November  28  it  took  a beautiful  little  malachite  king- 
fisher (. Ispidiana ).  On  December  1 it  caught  and  killed  a 
young  goshawk  which  was  just  able  to  fly.  On  December  2, 
hearing  the  monkeys  making  a great  to-do,  I hastened  out  to 
find  the  python  sliding  silently  towards  the  bush  in  which  was 
the  goshawk’s  nest  ; the  remaining  goshawk  was  only  removed 
just  in  time,  for  a few  minutes  later  the  python  had  climbed 
up  and  was  nosing  round  in  the  nest. 

On  December  9 it  ate  a dead  fowl.  On  December  12  a 
dead  rat  and  also  two  headless  blue  rollers  that  were  smelling 
badly  ; it  defecated  a large  amount  of  hair  and  feathers  and 
apparently  disgorged  the  quills  of  the  fowl  swallowed  two  days 
ago.  On  December  14  it  distinguished  itself  by  not  only 
taking  a dead  wingless  fruit  pigeon,  but  the  skinned  body  of 
a little  egret.  Having  got  the  body  crosswise  in  its  mouth 
it  was  in  great  difficulties,  but  immediately  on  the  writer 
taking  hold  of  its  neck  it  dropped  it  easily  enough.  It  then 
took  it  again  and  swallowed  it  without  further  trouble.  After 
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this  it  had  several  rats,  but  refused  a white-shouldered  crow 
on  December  26. 

On  January  2 it  took  fully  twenty  minutes  to  swallow  a 
large  duck,  on  the  4th  it  swallowed  a fowl  which  was  green 
and  stinking,  on  the  5th  a crow,  on  the  6th  a fowl,  on  the  7th 
a fowl  and  a duck. 

On  November  8 a 6-foot  and  an  8-foot  python,  which  were 
temporarily  placed  in  a sack  at  the  foot  of  the  writer’s  bed, 
escaped,  and  as  there  had  been  heavy  rain  during  the  night, 
tracking  them  was  out  of  the  question.  During  the  same 
afternoon,  whilst  endeavouring  to  dig  out  a monitor  lizard, 
which  had  retreated  into  a clump  of  grass,  the  boys  had  a 
surprise.  Having  burnt  off  the  tall  sedges  which  overhung 
and  trailed  into  the  water,  one  native  then  began  to  dig  with 
a trenching  tool  whilst  the  writer  waited  with  a forked  stick 
for  the  moment  when  it  should  break  cover.  Seeing  the  bank 
was  cracked  and  that  the  dislodgement  of  the  loose  portion 
would  facilitate  matters,  he  reached  down  with  his  left  foot 
and  calling  to  the  boys  to  stand  clear,  pushed  it  off  and  it 
went  rolling  down  into  the  stream  in  which  the  natives  were 
standing  knee  deep. 

Almost  simultaneously  a handsome  piece  of  scaling  slid 
through  the  remaining  undergrowth  and  into  the  water  like 
a flash.  Eealising  it  was  a python,  the  writer  slid  down  the 
bank  after  it,  but  all  he  got  for  his  pains  was  a smear  of  mud 
and  burnt  grass  up  his  side  and  a wetting,  the  snake  making 
good  its  escape  in  the  water.  On  December  25  a 7-foot 
long  python  was  to  be  seen  lying  by  the  path  up  the 
mountain,  having  been  killed  by  a native  on  the  river  the 
previous  day. 

The  five  species  of  East  African  Worm  Snakes  ( Glaucoma ) 
belonging  to  the  family  Glauconidae  are  curious  little  creatures, 
not  much  thicker  than  the  lead  of  an  ordinary  pencil  and 
jet  black  in  colour.  Their  highly  polished  scales  render  them 
very  slippery  and  difficult  to  hold  when  they  squirm  about. 
They  live  underground  and  feed  upon  ants.  The  writer  once 
put  a specimen  of  Glaucoma  conjuncta  into  a box  containing 
two  bucketsful  of  comb  of  the  white  ant  or  termite,  with  the 
result  that  next  morning  the  snake  was  dead  with  two  of  the 


388 


NOTES  ON  SNAKES  IN  EAST  AFRICA 


soldier  ants  biting  it.  The  writer  has  taken  quite  a number 
of  specimens  of  Glauconia  conjuncta  at  Longido  and  Morogoro 
in  the  following  situations  : under  a wood  pile  ; among  roots 
of  a tree  that  was  being  dug  up  ; in  holes  being  excavated  for 
a banda  pole  ; crossing  paths,  roads,  &c. 

The  last  and  possibly  most  primitive  family  of  living  snakes 
is  the  Typhlopidse  or  Blind  Snakes,  which  are  adapted  to  a 
subterranean  existence  like  the  Worm  Snakes,  but  come  above 
ground  after  showers  of  rain.  The  prevailing  variety  of  the 
Spotted  Blind  Snake  in  German  East  Africa  seems  to  be  a 
mottled  blue-grey  with  white  tongue.  At  Garagua  one  was 
taken  under  a stone  ; at  Mbunyi  in  a tent  trench  ; at  Handeni 
one  came  up  through  the  soil  during  a shower  and  another  was 
caught  in  the  road  ; at  Morogoro  in  a salvage  pit  and  another 
in  the  road. 

They  are  uninteresting  objects  to  keep  in  captivity,  as  they 
immediately  bore  into  the  soil  with  their  well-adapted  head, 
obtaining  a purchase  with  the  spiny-armed  tail.  They  feed 
on  termites,  and  a large  Blind  Snake  being  placed  in  the  same 
box  as  the  unfortunate  Worm  Snake  just  referred  to,  throve 
well. 

Another  somewhat  uncommon  snake  is  Schlegel’s  Blind 
Snake  (Typhlops  Schlegelii),  a dirty- white  or  flesh-coloured 
reptile,  of  which  the  writer  obtained  three  specimens  at  Moro- 
goro. Eleven  other  species  of  Blind  Snake  are  to  be  found 
in  East  Africa,  but  owing  to  their  very  local  distribution  are 
difficult  to  obtain. 

From  the  foregoing  it  will  be  seen  that  there  is  no  easy 
criterion  whereby  one  may  readily  distinguish  between  the 
poisonous  and  harmless  species.  The  variations  in  colour  are 
legion,  and  the  shape  of  the  head  is  no  guide.  Some  perfectly 
harmless  snakes  flatten  their  head  until  they  look  very  wicked, 
whilst  such  a dangerous  creature  as  the  Mamba  has  a head 
as  shapely  as  those  of  any  of  the  harmless  colubrines  to  which 
it  is  nearly  related.  Only  by  constant  examination  and 
handling  of  dead  specimens  is  one  likely  to  be  able  to  identify 
a live  snake  as  it  flashes  past  across  one’s  path. 
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A VOLCANIC  ERUPTION  IN  EAST  AFRICA 
By  C.  W.  Hob  ley 

About  forty  miles  south  of  the  Anglo-German  boundary, 
and  twelve  miles  south  of  Lake  Natron  in  the  southern  extension 
of  the  Rift  Valley,  there  is  a mountain,  called  by  the  Masai 
— Donyo  L’Engai  (‘  The  mountain  of  God  ’).  This  mountain 
is  of  volcanic  origin,  and  in  shape  is  a very  perfect  cone,  and 
various  travellers  have  recorded  the  fact  that  considerable 
quantities  of  steam  issued  from  its  crater.  Its  altitude  is, 
according  to  German  authorities,  9480  feet.  It  is  now  bare 
and  devoid  of  vegetation. 

According  to  the  Masai  tradition,  it  is  the  fountain  from 
which  their  original  live-stock  came  forth  ; and  they  will  tell 
one  that  they  can  at  times  still  hear  the  lowing  of  cattle  inside 
the  mountain  ; and  they  occasionally  send  offerings  in  the 
shape  of  black  sheep  and  goats,  which  are  sacrificed  on  the 
mountain- slopes — especially  in  times  of  famine,  or  disease 
among  themselves  or  their  stock.  Subterranean  noises  are, 
however,  not  uncommon  in  volcanoes  which  are  only  partially 
extinct.  In  January  1917,  however,  this  mountain  suddenly 
burst  into  active  eruption,  and  continued  in  eruption  until 
about  June.  It  is  said  that  flames  and  smoke  could  be  seen 
as  far  away  as  the  slopes  of  Meru  Mountain,  which  is  a great 
extinct  volcano  about  fifty  miles  east  of  Donyo  L’Engai. 

A vast  amount  of  material  was  ejected  from  the  mountain, 
and  the  country  for  many  miles  round  is  covered  with  a pall 
of  grey  volcanic  ash  and  soda. 

The  Masai  state  that  the  layer  of  volcanic  ash  was  deposited 
over  a large  area  to  the  west  and  as  far  south  as  Ngaruka. 
When  the  eruption  commenced,  the  Masai  were  extremely 
exercised,  and  sent  women  to  sacrifice  animals  and  pour  out 
calabashes  of  milk  on  the  slopes  of  the  volcano ; the  women 
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even  milked  their  own  breasts  to  appease  the  anger  of  the 
spirits  believed  to  reside  within  the  mountain. 

The  lava  has  flowed  for  a long  distance  down  the  valleys 
which  score  the  flanks  of  the  mountain,  and,  in  cooling,  it  has 
cracked  into  irregular  masses,  having  the  appearance  of  cakes 
of  grey  cement. 

Farther  from  the  mountain,  the  country  is  covered  with  a 
powdery  ash,  and  this  extends,  mixed  with  soda,  to  a distance 
of  twenty-five  to  thirty  miles  ; and  large  areas  of  grazing-land 
have  been  temporarily  destroyed.  In  some  places  the  deposit 
of  ash  resembles  black  sand. 

The  western  flanks  of  Gelei  Mountain,  which  rises  to  a 
height  of  nearly  10,000  feet  on  the  east  side  of  Lake  Natron, 
were  covered  with  ash  and  soda,  and  the  water-holes  on  the 
mountain  were  so  fouled  with  soda  that  they  have  become 
unusable ; the  springs  on  the  east  and  south-east  side  were, 
however,  unaffected. 

The  river,  known  as  Engare  Sero,  or  Mito  miwile,  rising  in 
the  high  land  to  the  west  of  Donyo  L’Engai,  is  unaffected,  but 
its  banks  are  covered  with  a thick  deposit  of  volcanic  ejecta. 
The  water  in  both  areas  of  this  stream  is  still  sweet,  because 
the  springs  rise  high  up  in  the  western  plateau. 

Heavy  rain  occurred  in  this  region  early  in  June  1917, 
and  it  is  recorded  that  for  a period  of  four  to  five  days  the  rain- 
water was  strongly  alkaline  and  undrinkable  by  cattle.  The 
Masai  state  that  many  herds  of  cattle,  located  in  places  where 
the  only  water  was  in  pools,  have  died  through  drinking  the 
alkaline  water. 

The  mountain  is  now  quiescent  and  only  slightly  smoking. 
The  ejection  of  vast  quantities  of  soda  from  this  volcano  appears 
to  be  evidence  that  sodium  carbonate  is  one  of  the  principal 
constituents  of  the  magma  from  which  the  eruptions  of  the 
Rift  Valley  are  derived.  The  persistence  of  soda  in  so  many  of 
the  lakes  in  that  valley,  from  Rudolf  down  to  Natron  and 
Eyassi,  is  a marvellous  phenomenon. 

Mr.  Parkinson  quotes  in  one  of  his  papers  a theory  of  Gautin 
to  explain  the  genesis  of  thermal  waters. 

It  is  assumed  that  the  subterranean  magma  is  largely 
composed  of  sodium  silicate,  and  that  plutonic  water  charged 
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with  C02  breaks  up  the  sodium  silicate  into  amorphous  silica 
and  sodium  carbonate.  This  would  of  course  satisfactorily 
explain  the  existence  of  the  ridges  of  flint-like  silica  which 
occur  on  the  flats  near  Magadi  Lake. 

It  may  be,  however,  that  the  magma  contains  vast  amounts 
of  metallic  sodium,  and  that  the  oxidation  of  this  has  provided 
the  motive  power  for  the  vast  eruptions  which  have  taken 
place  in  this  area.  However,  be  that  as  it  may,  there  now 
appears  to  be  little  doubt  that  the  soda  is  what  may  be  termed 
inter-telluric,  and  is  not  produced  by  the  decomposition  of 
soda  felspars  or  other  rocks  containing  the  alkali  in  question. 

There  is  no  record  of  any  previous  eruption  of  this  mountain, 
but  it  was  always  remarkable  for  large  white  patches  on  the 
sides  of  its  cone  and  a pinnacle  on  its  summit — the  latter  was, 
however,  blown  away  during  the  recent  eruption.  Herr  Kasin, 
a German  scientist,  who  accompanied  Dr.  M.  Scholler’s  expedi- 
tion, informed  me  that  he  had  ascended  Donyo  L’Engai  and 
found  that  the  white  deposit  on  the  upper  portion  of  the  cone 
was  soda.  The  slopes  are  now  covered  with  a grey  whitish 
deposit,  which  is  said  to  give  the  impression  of  snow  that  has 
fallen  on  a rough  surface. 

An  examination  of  the  German  geological  map  discloses 
the  fact  that,  south  of  Lake  Natron,  the  Rift  Valley  continues 
to  run  southwards  through  Lake  Mweri  and  Dalanga  ; another 
branch  runs  south-west  through  Lake  Eyassi,  and  in  between 
the  two  there  is  a fault  valley  which  the  Germans  named  the 
Hohenlohe  Graben.  From  the  direction  of  the  two  latter,  it 
may  be  surmised  that  the  complicated  scheme  of  faulting,  which 
caused  them,  originated  in  the  vicinity  of  the  volcano  Donyo 
L’Engai.  This  junction  has,  however,  been  masked  by  an 
extraordinary  number  of  large  volcanoes  commencing  at  the 
north  end  of  Eyassi  and  running  in  a north-east  direction : 
these  are  Oldiani,  Ngorongo,  Ololmoti,  Ololmasin,  Elanairobi, 
Kerimassi,  and  finally,  Donyo  L’Engai. 

Whether  this  terrific  amount  of  volcanic  action  produced 
the  split  in  the  Rift,  or  vice  versa,  it  is  impossible  at  present  to 
conjecture  ; but  it  is  safe  to  say  that  there  must  have  been,  and 
probably  still  exist,  very  severe  stresses  in  the  earth’s  crust  in 
this  region. 
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The  recent  recurrence  of  eruption  in  Donyo  L’Engai  is,  to 
my  mind,  clear  evidence  that  this  area  has  not  reached  a state 
of  equilibrium. 

I am  indebted  to  Major  E.  D.  Browne  for  the  particulars  of 
this  eruption. 
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By  Capt.  C.  W.  Woodhouse 

The  name  ‘ Dolphin  ’ probably  conveys  to  most  people  a 
picture  of  a large  porpoise-like  animal,  which  leaps  repeatedly 
out  of  the  water  alongside  some  ocean-going  ship  ; but  the 
dolphin  described  here  is  the  dolphin  of  poetry — Coryphcena 
haletus — a true  fish,  Swahili  name  ‘ Faloosi,’  well  known 
since  very  early  times,  owing  to  the  successive  waves  of  colour 
which  play  over  its  body  while  dying.  These  colours  include 
gold,  green,  green- blue,  silver,  and,  finally,  grey  when  dead. 
The  colours,  when  alive  and  free,  swimming,  are  a silvery  body, 
with  rich  orange  on  the  belly,  and  a sort  of  golden  sheen  over 
the  silver,  in  some  lights  ; blue  spots  on  the  side  (when  seen 
from  above  ; a sideways  view,  when  leaping,  is  silver).  Green, 
mottled  with  black  culmen  to  the  head  ; spring  back-fin,  blue 
and  green  ; eye,  bright  yellow.  The  weight  of  this  fish  runs 
from  10  to  80  lb.  It  is  entirely  a deep-water  fish  and,  accord- 
ing to  fishermen’s  reports  and  personal  observation,  never 
comes  into  shallow  water. 

It  is  an  exceedingly  swift-swimming  fish,  and  has  the 
habit  of  repeatedly  leaping  out  of  the  water,  both  when 
swimming  free  and  when  hooked.  Its  food  seems  to  be  cuttle- 
fish (squid),  sardines  (seemu  and  dagaa),  and  possibly  other 
small  fish.  With  regard  to  these  latter,  seemu  appears  in 
Mombasa,  anyhow,  to  be  the  sardine  or  sprat  caught  in  the 
harbour ; while  dagaa  seems  to  be  pelagic.  The  writer  could 
not  distinguish  any  difference  in  the  two  species.  The  season 
for  faloosi  is  from  January  to  June,  but  small  numbers  are 
caught  all  the  year  round.  The  fishermen  state  the  faloosi 
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first  appear  at  Mombasa  in  January,  coming  down  from  the 
north  ; and  these  fish  are  not  in  shoals,  only  two  or  three,  or 
perhaps  single  ones,  being  encountered,  which,  however,  are 
always  the  largest  fish,  running  from  20  to  30  lb.  In  March 
and  April,  the  large  schools  arrive,  and  these  average  some 
15  lb.,  running  from  10  to  20  lb.  apiece. 

The  bait  always  employed  is  squid  (Swahili  name,  4 Ngisi  ’), 
and  to  make  catches  of  faloosi  it  is  necessary  to  paraphrase 
Mrs.  Beeton’s  advice,  * First  catch  your  squid.’  The  local 
squid  at  Mombasa  is  a hungry  yet  secretive  animal,  and  has 
to  be  approached  with  caution.  Its  habit  is  to  rest  on  the 
reef,  hidden,  or  imitating  the  seaweed  which  covers  the  floor 
of  the  lagoon  inside  the  outer  reef.  The  procedure  is  as  follows  : 
The  canoes  are  paddled  in  the  early  morning  out  over  the  reef  , 
and  in  the  still  water  allowed  to  drift  slowly  in  from  J to  1 
fathom  of  water.  The  occupants  start  casting  a slightly 
weighted  dead  fish,  some  5 inches  long,  well  secured  by 
the  tail  to  a fish-line.  This  is  allowed  to  sink  to  near  the 
bottom,  and  then  slowly  drawn  in.  If  this  dead  fish  passes 
near  a concealed  squid  it  is  practically  certain  to  be  seized. 
The  squid  leaves  its  hold  and  seizes  the  fish  with  almost 
incredible  swiftness.  There  is  no  doubt  that  the  ‘ wings  ’ on 
each  side  of  the  squid  materially  help  it  in  this  rapid  move- 
ment. The  dead  fish  having  been  seized  by  the  squid  (average 
length  2 feet),  the  beast  is  cautiously  coaxed  within  15  to  20 
feet  of  the  canoe,  when  a leaded  triangle  hook  attached  to  a 
stout  line  is  cast  just  beyond  the  squid,  and  a sharp  jerk 
hooks  it.  After  discharging  its  sepia,  and  with  a lot  of  splashing, 
it  is  pulled  on  board  and  immediately  ‘ broken,  ’ where  the 
head  is  inserted  into  the  body  just  above  the  eyes.  It  be- 
comes quiet,  dies  almost  at  once,  and  turns  from  mottled  umber 
colour  to  a pearly  white.  A sufficiency  having  been  caught, 
the  canoe  puts  out  to  sea  through  a ‘ mlango  ’ or  a gap  in  the 
reef.  Great  care  must  be  exercised,  especially  in  the  mon- 
soon, in  passing  through  the  reef,  and  it  is  as  well  to  ascertain 
beforehand  that  the  fisherman  is  fully  cognizant  of  the  passage 
and  is  not  merely  trusting  to  luck,  as  otherwise  a nasty  accident 
may  occur.  The  mlango  is  often  crooked,  and  at  times  it  is 
necessary  to  turn  the  canoe  broadside  to  the  waves.  Passing 
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the  reef,  preparations  are  being  made  to  fish.  The  first  bait, 
and  that  which  is  considered  most  deadly,  is  the  inner  parts 
of  the  squid  carefully  lashed  on  to  the  top  of  the  hook  with 
a fibre  of  palm-leaf.  Next  the  hook  is  passed  several  times 
through  the  detached  squid’s  head  and  lashed,  the  tentacles 
waving  free  ; and  lastly  the  two  long  arms  are  detached,  and 
the  hook  passed  once  through  the  ends,  so  as  to  wave  about 
behind  the  hook. 

If  the  weather  is  fairly  smooth,  the  canoe,  after  clearing  the 
breakers,  is  sailed,  if  not  rowed,  out  to  sea.  Some  70  yards 
of  line  are  let  out  behind  the  boat,  and  if  shoals  of  faloosi 
are  expected,  more  lines  are  prepared  and  baited  with  strips 
of  squid,  which  is  scored  traversely  to  make  it  pliable. 
Presently,  after  perhaps  having  gone  some  three  or  four 
miles  out  to  sea,  a violent  snatch  is  felt  on  the  line,  and  70 
yards  astern  a gleaming  fish  shoots  up  6 feet  clear  of  the 
water. 

In  the  early  season,  when  the  fish  run  large,  the  sportsman 
will  have  all  his  work  cut  out  to  keep  the  canoe  in  a seaway, 
and  at  the  same  time  handle  a species  of  small  torpedo  gone 
mad. 

If  the  fish  is  a big  one,  and  no  gaff  is  handy,  it  is  a matter 
of  some  skill  to  persuade  it  into  the  canoe  ; but  by  taking 
advantage  of  the  roll  of  the  sea  it  can  usually  be  hauled  over 
the  side  without  getting  more  than  a fair  share  of  the  Indian 
Ocean  given  in  as  a free  gift.  As  soon  as  the  fish  is  hooked, 
another  baited  line  is  at  once  cast  out  in  case  more  fish  are 
about.  If,  however,  schools  of  fish  are  expected,  the  tired-out 
fish  is  cleat ed  to  the  side  of  the  canoe  with  about  10  yards  of 
line  between  the  fish  and  the  boat.  Almost  immediately 
will  be  seen  the  rest  of  the  shoal  round  their  tethered  comrade, 
showing  little  fear  of  the  canoe,  but  all  intent  on  finding  out 
what  their  friend  had  found  to  eat.  These  greedily  seize  the 
next  baited  line  thrown  into  their  midst,  and  as  many  as  ten 
may  be  captured  before  the  shoal  takes  alarm.  The  captive 
is  then  brought  on  board,  and  the  canoe  heads  in  the  direction 
they  were  last  seen  swimming,  towing  a baited  line  as  before. 
On  overtaking  or  encountering  another  school  the  process  is 
repeated. 
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After  midday  the  fish  seem  to  cease  feeding,  and  it  may 
be  taken  that  the  earlier  hours  of  the  day  are  the  best.  Tide 
does  not  appear  to  affect  their  feeding  ; but  on  certain  days  the 
fish  may  be  found  within  a mile  of  the  outer  reef,  while  on  other 
days  it  may  be  necessary  to  proceed  as  far  as  ten  miles  out  to 
sea.  The  danger  of  the  latter  is  that,  should  it  come  on  to 
blow  badly,  some  difficulty  may  be  experienced  in  making 
harbour.  It  may  be  noted  that  the  native  canoe  is  a far  safer 
boat  in  a bad  sea  than  the  usual  shore-boat  or  motor- boat. 
With  regard  to  the  latter,  some  auxiliary  propellant  should 
be  on  board — such  as  oars  or  sweeps — as  a breakdown  of  the 
motor  at  sea  might  be  serious. 

The  writer  killed  his  faloosi  on  a hand-line,  not  wishing  to 
risk  a valuable  rod  and  reel  in  case  of  a capsize,  for  this  tackle 
might  be  unreplaceable  in  war  time  in  East  Africa  ; but  the 
experiment  of  this  form  of  fishing  was  made  to  gain  knowledge 
of  how  these  fish  might  be  caught  and  killed  on  light  tackle. 

The  suggestion  is  made  that,  as  in  the  native  manner,  a 
portion  of  cuttle-fish  should  be  ‘ spun,’  i.e.  drawn  behind  the 
boat,  mounted  on  a small  lip-hook  and  two  triangles  on  a wire 
trace.  If  fishing  from  a suitable  boat,  two  rods  with  the 
baits  at  different  distances  astern  might  be  used;  and  on  a strike 
on  one  rod  the  other  to  immediately  reel  up,  and  cast  out  as 
soon  as  the  fish  was  near  the  boat  under  control,  in  the  hopes 
of  hooking  its  mate.  This  would  apply  to  the  larger  and  more 
solitary  fish  in  January  and  February.  For  the  smaller 
school  fish  it  is  suggested  the  native  line  be  used  first,  and, 
having  secured  the  captive  fish,  short  casts  might  be  made  on 
both  sides  of  the  boat  by  the  rod-armed  sportsman.  It  is 
noteworthy  that  if  on  these  occasions  a fish  is  seen  hesitating 
at  a bait,  a couple  of  jerks  which  make  the  bait  jump  in  the 
water  will  usually  overcome  the  fish’s  suspicion. 

Finally,  it  may  be  noted  that  many  factors  enter  into  this 
form  of  sport : the  catching  of  the  squid,  the  sailing  of  the 
boat  out  to  sea,  the  passage  of  the  reef,  and  the  constant  watch 
on  the  weather — added  to  the  fine  capabilities  of  the  fish — all 
combine,  at  Mombasa,  anyhow,  to  render  a successful  morning 
a most  enjoyable  one.  Perhaps  at  Malindi  the  same  sport 
could  be  had  in  more  sheltered  water. 


NILE  PERCH. 
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JACKALS  ATTACKING  NATIVES 
By  C.  M.  Dobbs 

In  June  this  year,  while  standing  in  the  grounds  round  my 
house  at  Kericho,  one  afternoon  about  5 p.m.,  I was  surprised 
to  see  two  jackals  come  right  through  the  garden.  One  of 
them  passed  me  about  ten  yards  away,  and  the  other  a little 
farther.  I subsequently  mentioned  this  fact  to  some  natives, 
and  was  told  that  they  had  recently  become  very  bold  and 
had  attacked  several  people  in  broad  daylight.  One  man  had 
met  a jackal  on  the  road,  and  it  refused  to  budge  ; he  threw 
his  stick  at  it,  whereupon  the  jackal  promptly  attacked  him, 
and  he  had  some  difficulty  in  driving  it  away.  On  another 
occasion,  a native  woman,  while  working  in  her  shamba,  was 
attacked  by  one  of  these  animals,  and,  after  a hard  tussle, 
succeeded  in  throwing  round  it  one  of  the  skins  that  she  was 
wearing,  strangling  it  in  this  way. 

Note. — Similar  incidents  to  the  above  occurred  in  Kiambu 
district  some  years  ago.  The  natives  reported  several  cases  of 
attacks  by  jackals,  and,  on  one  occasion,  a jackal  came  up  to 
the  kitchen  of  the  police-officer’s  house  and  bit  a native  in 
broad  daylight.  The  explanation  prevalent  at  that  time 
was  that  the  jackals  were  suffering  from  an  epidemic  of  rabies  ; 
I am,  however,  not  aware  that  this  theory  was  ever  proved. — 
Editor. 

FISHING  IN  LAKE  RUDOLF 
Note  by  A.  Blayney  Percival 

The  Nile  perch,  or  baggera,  depicted  in  the  plate  in  this 
number  (weight  47  lb.),  was  killed  in  Lake  Rudolf  on  a light 
rod  and  tackle,  after  two  hours’  fight,  by  an  officer  of  the  K.A.R. 
A number  of  these  fish  were  killed,  weighing  between  15  and 
30  lb.  ; a dead  fish  of  very  much  larger  size  was  seen.  Other 
fish  taken  were  tiger-fish  up  to  10  lb.,  and  two  species  of 
Silurians  (scaleless  barbel).  Small  fish  of  many  species  were 
very  plentiful. 
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A SHOOTING  INCIDENT 
By  H.  C.  Barnes 

I was  out  snipe-shooting  with  a friend,  near  Nairobi,  on 
May  22  last,  when  a curious  incident  happened,  which  might 
interest  the  readers  of  the  Natural  History  Journal.  My 
friend’s  dog  pointed  a snipe  about  50  yards  away  from  me. 
When  I got  up,  the  dog  flushed  the  snipe,  and  caught  it  in  his 
mouth.  I told  him  to  drop  it,  and  stooped  down  to  pick  it 
up,  but  it  flew  off,  pursued  by  the  dog.  I could  not  fire  for 
fear  of  killing  the  latter,  and  was  watching  the  chase,  when  I 
heard  a rush  of  wings,  and  two  falcons  swooped  past  me.  One 
devoted  its  attention  to  the  dog  by  getting  between  it  and 
the  snipe.  They  then  soared  up,  and  we  could  plainly  see  the 
falcon  away  up  with  the  snipe  in  its  claws.  It  was  impossible 
to  identify  the  kind  of  bird  with  any  certainty,  but  my  friend 
said  they  were  Jagga  falcons. 


ABNORMAL  TIDES 
By  Editor 

A report  has  been  received  that  exceptionally  high  tides 
were  experienced  at  Yanga  in  March  and  April  last,  on  the 
14th  and  15th  of  each  month,  that  of  April  being  the  highest. 
The  water  came  over  the  sea-wall  and  reached  the  Customs 
Superintendent’s  house,  and  the  path  leading  from  there  to 
the  main  road. 

The  water  also  made  its  way  on  to  the  rice-fields  from  south 
of  the  Yanga- Jasin  road  (part  of  which  was  under  water  as 
far  as  half  a mile  away  from  the  township),  and  by  the  small 
watercourse  which  crosses  the  track  from  the  township  to  the 
log-bridge  over  the  Umba  River. 

The  results  were  disastrous,  practically  all  the  rice  reached 
by  the  water  being  spoilt.  This  was  the  more  unfortunate,  as 
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the  rice  in  question  was  nearly  ready  for  reaping,  and  com- 
prised most  of  the  plantings  which  survived  the  drought. 

In  the  opinion  of  the  Liwali,  these  tides  were  the  highest 
since  the  days  of  Seyyid  Burgash.  It  is  interesting  to  note 
that  in  April  exceptionally  high  tides  were  also  experienced  at 
Gazi. 

A report  has  also  been  received  from  Mr.  W.  McClelland 
from  Kismayu,  as  follows  : There  is  a large  flat  piece  of  ground, 
known  as  the  Parade  Ground,  between  the  Wireless  Station 
and  the  town. 

During  the  equinox,  September  and  March,  this  land  became 
flooded,  and  last  September  there  was  a very  high  tide  which 
washed  away  the  gates  and  fence  on  the  sea  front  of  the  Custom 
House. 

In  March  there  was  a still  higher  tide ; but  an  extraordinary 
thing  happened  on  the  12th,  18th,  and  14th  of  April,  when 
high  tides  were  not  expected.  On  these  dates  the  sea  came 
over  the  whole  sea-front  from  the  Custom  House  to  the  Pier  ; 
the  water  was  at  least  four  feet  deep  on  the  Parade  Ground, 
and  several  streets  in  Kismayu  were  flooded.  This  has  never 
happened  before  within  the  memory  of  anyone  here,  and  this 
high  tide  came  a month  after  the  equinox. 


EARTHQUAKE  SHOCKS  IN  BRITISH  EAST  AFRICA 

By  Editor 

It  may  be  of  interest  to  record  the  following  information 
regarding  some  recent  earth  tremors  which  occurred  on  May  16, 
1918,  at  8.55  p.m.  Two  shocks  were  felt  at  Voi  in  quick  succes- 
sion and  lasting  about  half  a minute.  These  were  followed  by 
a slighter  quiver  about  two  minutes  later. 

The  stationmaster’s  house  and  dak  bungalow  were  slightly 
damaged.  May  17,  8.5  p.m. — Another  slight  shock  at  Voi, 
and  again  another  during  the  night,  time  not  recorded. 

May  17  at  about  8.0  p.m. — Shock  felt  at  Masongoleni ; 
the  spring  forming  the  source  of  the  Masongoleni  River  has 
been  affected,  and  it  has  ceased  to  flow. 
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One  of  the  above  earthquakes  has  closed  a spring  on  the 
Taita  Mountains,  near  Kedai,  and  caused  it  to  reopen  in 
another  position. 

Masongoleni  is  about  seventy  miles  north  north-west  of 
Yoi,  and  Kedai  is  about  twenty  miles  west -north-west  of  Yoi. 


ANNUAL  REPORT  OF  THE  EAST  AFRICA  AND  UGANDA 
NATURAL  HISTORY  SOCIETY,  1917 

By  Honorary  Secretary 

The  Society  has  now  completed  its  ninth  year,  which,  owing 
to  the  continuation  of  hostilities,  has  been  marked  by  no  special 
occurrence  and  no  great  additions  to  the  collections. 

Membership. — We  are  able  to  report  that,  owing  to  the 
energy  of  a few  individuals,  the  membership  for  this  year 
has  increased  from  125  in  1916  to  211  in  1917,  and  this  in  spite 
of  the  fact  that,  during  this  year,  an  entrance  fee  has  been 
charged  in  addition  to  the  first  annual  subscription,  and  that 
the  associate  class  has  been  abolished. 

Museum. — Interest  in  the  Museum  is  sustained, as  evidenced 
by  the  numbers  of  visitors,  and  its  collections  have  proved  of 
use  to  members  and  the  public. 

Collections. — As  already  stated,  no  great  additions  have 
been  made,  except  to  the  series  of  mounted  birds — especially 
the  duck  and  the  water-bird  groups. 

A temporary  rearrangement  of  some  of  the  show-cases  has 
been  carried  out,  and  two  new  cases  installed  to  receive  the 
series  of  game-birds  and  water-fowl. 

Curator. — Mr.  Turner,  who  acted  as  curator  during  1916, 
resigned  in  order  to  go  on  a collecting  expedition,  but  was  re- 
engaged in  April  and  continued  in  the  service  of  the  Society 
until  the  beginning  of  June,  when  he  asked  to  be  allowed  to 
accept  a situation  which  would  allow  one  of  our  members  to 
join  the  military. 

The  Society  tenders  its  thanks  to  Mr.  Turner  for  his  services 
during  his  period  of  office. 

Although  without  a curator,  we  have  been  able  to  keep  the 
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Museum  open  to  the  public  daily,  having  engaged  a caretaker 
to  attend  to  the  exhibits. 

New  Museum. — Owing  to  lack  of  support,  both  from  mem- 
bers and  the  Government,  the  Society  has  been  unable  to  com- 
mence the  building  of  the  New  Museum  and  so  make  use  of  the 
excellent  plot  allotted  for  this  purpose  by  Government. 

Scientific  Expeditions. — At  the  kind  invitation  of  General 
Llewellyn,  G.O.C.,  K.A.R.,  the  Society  arranged  for  a collector 
to  accompany  a party  proceeding  to  North  Turkana,  towards 
the  latter  part  of  the  year. 

A report  on  the  progress  so  far  is  encouraging,  and  the 
Society  ought  to  derive  considerable  benefit  to  its  collections 
from  this  expedition. 

Publications. — Two  Journals  have  been  issued  during  the 
year,  containing  considerable  information  on  scientific  matters 
and  items  of  general  interest. 

A special  Supplement  has  been  published  by  private  sub- 
scription, containing  a ‘ Check  List  of  the  Birds  of  East  Africa 
and  Uganda.’  This  should  be  of  considerable  interest  to 
those  studying  the  ornithology  of  the  two  countries. 

Members'  Meetings. — Seven  evening  meetings  have  been 
held  during  the  year,  at  which  papers  have  been  read  dealing 
with  scientific  matters  of  general  interest.  We  take  this 
opportunity  of  thanking  those  members  who  helped  in  this 
way  to  sustain  the  interest  in  the  Society. 

The  attendance  at  these  meetings  has  only  been  fair. 

Special  Funds. — The  Illustration  Fund  and  Building  Fund 
have  received  scant  support,  and  members  are  reminded  that 
these  are  of  prime  importance  to  the  welfare  of  the  Society. 

Financial. — The  Balance  Sheet,  as  submitted  by  the 
Honorary  Treasurer,  shows  a balance  in  favour  of  R3.  8194-42 
as  compared  to  Rs.  6945*20  of  last  year — an  increase  of 
Rs.  1249-22. 

The  Committee  takes  this  opportunity  of  publicly  thanking 
Sir  Northrup  McMillan  for  his  continued  and  generous  support 
during  this  year,  in  having  again  contributed  the  curator’s 
salary. 

The  thanks  of  the  Society  are  also  due  to  those  gentlemen 
who  have  held  office  during  the  year. 


EAST  AFRICA  AND  UGANDA  NATURAL  HISTORY  SOCIETY. 
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Building  Bund. 

Rs.  Cts.  Re.  Cts. 

Amount  on  December  81,  1916  . . . . 5811-44  On  Deposit  on  December  81, 1917  . . 6056-94 

By  Interest  on  Fixed  Deposit  . . . . 180-00 

Receipts  during  1917  65-50 
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Audited  and  found  correct,  (Sd.)  W.  McGeegop,  Boss, 

(Sd.)  W.  A.  Kempe,  Honorary  Treasurer, 

February  7,  1918.  February  2,  1918. 
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Receipts. 

By  Bs.  Cts. 

Cash  in  Bank  on  December  81,  1916  . . 806-45 

Cash  in  hand  on  December  81,  1916  ..  1358  81 

Cash  on  FixedDeposit  on  December  31,1916  4779  94 
Interest  paid  on  Fixed  Deposit  . . . . 180-00 

Subscriptions  from  Members  . . . . 1687-50 

Subscriptions  from  7 Associate  Members  52-50 
Entrance  Fees  from  51  New  Members  . . 882-50 

Arrears  of  Subscriptions  . . . . . . 75-00 

Donation  from  Major  W.  N.  McMillan  . . 2625-00 

Donations  to  the  Building  Fund  . . 65-50 

Other  Donations  . . . . . . . . 214-60 

Sale  of  Journals 80-15 


Half  pay  to  Curator  Mr.  Loveridge  while 
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SOME  POINTS  OF  GENERAL  INTEREST  ON  THE 
SUBJECT  OF  PLAGUE 

By  Major  Ci  E.  Southon,  I.M.S. 

The  endeavour  in  this  paper  is  to  place  before  members 
some  points  of  general  interest  on  the  subject  of  plague. 

The  history  of  plague  will  first  be  briefly  traced,  then 
the  root-cause  of  the  disease,  viz.  Bacillus  pestis,  will  be 
dealt  with  by  tracing  it  through  the  laboratory  and  noting 
its  vitality  both  inside  and  outside  the  living  organisms  of 
various  animals,  with  particular  reference  to  the  principal 
host — the  rat. 

The  next  step  will  be  to  examine  the  life  history,  habits, 
and  morphology  of  the  connecting  link  between  the  rat  and 
human  beings,  viz.  the  flea. 

The  final  stage  is  to  consider  plague  in  its  relation  to  man. 

To  summarise,  the  various  steps  are  : the  Bacillus  pestis, 
the  rat,  the  flea,  and  man. 

Definition. — Let  us  first  define  our  subject.  Plague  is  an 
acute,  infective,  febrile  disease,  accompanied  by  inflammation 
of  the  lymphatic  glands,  and  caused  by  a micro-organism,  the 
Bacillus  pestis. 

History 

In  thinking  of  plague,  some  of  us  are  apt  to  regard  it  as 
a comparatively  new  disease,  or  at  any  rate  our  thoughts  do 
not  carry  us  farther  back  than  the  Great  Plague  of  London, 
in  the  year  1665.  But  plague  has  been  with  us  from  time 
immemorial.  Thus  we  find  a reference  to  it  in  the  writings  of 
a physician,  Rufus  of  Ephesus,  about  a.d.  100,  and  he  was 
referring  to  an  outbreak  in  the  third  century  before  Christ. 
The  Greeks  also  wrote  of  ‘ pestilential  buboes,’  and  we  meet 
it  again  in  the  Great  Plague  of  Justinian,  which  started  from 
Egypt  in  a.d.  542,  and  spread  over  a large  part  of  Europe. 
At  the  end  of  the  seventh  century,  bubonic  plague  was  recorded 
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in  Italy  and  in  England.  These  epidemics  were  traceable 
for  the  most  part  to  Egypt ; but  in  the  fourteenth  century  a 
new  epidemic  invaded  Europe  from  Asia  by  way  of  the  Crimea 
and  the  Black  Sea,  its  origin  being  referred  to  Cathay  or 
China.  This  terrible  pestilence  appeared  in  Southern  Italy 
in  1846,  and  made  its  way  over  the  whole  of  Europe.  It 
affected  England  in  1848,  and  Scotland  and  Ireland  did  not 
escape.  A second  epidemic  occurred  in  1361,  and  a third  in 
1368.  Many  historians  have  dwelt  on  this  great  calamity, 
and  Hecker  calculates  that  25,000,000  persons — i.e.  about 
one-fourth  of  the  population  of  Europe  at  that  time — died  of 
this  disease.  The  first  epidemic,  known  as  the  Black  Death, 
and  to  which  I have  referred  as  starting  in  Southern  Italy 
in  1346,  was  evidently  one  of  what  is  now  called  pneumonic 
plague. 

Successive  epidemics  occurred  in  Great  Britain  through 
the  fifteenth,  sixteenth,  and  seventeenth  centuries.  Finally 
they  culminated  in  the  Great  Plague  of  London  in  1665,  in 
which  about  70,000  persons  died,  and  which  extended  widely 
over  the  country.  Those  of  you  who  remember  your  history 
dates  by  the  aid  of  rhymes  will  recall  the  couplet : 

In  sixteen  hundred  and  sixty-five. 

There  was  scarcely  a man  in  London  alive. 

Soon  after  that  date  the  disease  vanished,  helped  no  doubt 
by  the  cleansing  action  of  the  Great  Fire  of  London,  when 

In  sixteen  hundred  and  sixty-six. 

The  Fire  of  London  burnt  the  bricks, 

though  of  course  the  fire  was  merely  a local  factor. 

It  did  not  revisit  Britain  till  a localised  epidemic  occurred 
in  1900  in  Glasgow. 

During  the  first  half  of  the  nineteenth  century,  plague 
prevailed  in  Turkey,  and  made  occasional  advances  into  the 
countries  round  about  the  Danube.  It  finally  left  Europe 
in  1841,  receding  to  the  regions  round  about  Persia,  Kurdistan, 
and  Mesopotamia. 

Let  us  now  try  to  trace  its  history  to  India.  There  were 
epidemics  of  plague  in  India  from  the  eleventh  to  the  end 
of  the  seventeenth  century.  In  1615  a great  epidemic,  which 
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lasted  for  eight  years,  affected  the  Punjab  and  Mohammedan 
India  generally.  From  1684  to  1707  an  epidemic  ravaged 
Bombay,  Surat,  and  a great  part  of  Western  India.  In  1836 
an  epidemic  broke  out  in  Bajputana,  known  as  the  ‘ Pali 
Plague,’  from  the  name  of  the  town  in  which  it  first  occurred  ; 
and  ‘ Maha  Murrie,’  which  is  undoubtedly  bubonic  plague, 
has  recurred  several  times  in  the  district  of  Gharwal  in  the 
south-west  of  the  Himalayas  since  1823. 

In  1896  plague  was  introduced  into  Bombay  from  China, 
and  has  ravaged  the  country  since  that  time.  During  the  first 
ten  years  of  the  present  outbreak  in  India,  it  accounted  for 
a mortality  of  over  4,000,000  people. 

China  has  probably  had  plague  since  time  was.  The  first 
definitely  known  epidemic  was  in  Yunnan  in  1860  ; and  from 
there  by  way  of  Pakhoi  and  Canton  it  went  in  1894  to  Hong- 
Kong,  and  from  this  great  seaport  it  was  carried  by  sea  traffic 
to  India,  Australia,  Japan,  Europe,  Africa,  and  America — 
North  and  South.  In  1899  the  plague  crossed  the  Equator 
and  appeared  at  Tamatavi  in  Madagascar,  probably  imported 
from  Bombay.  From  Tamatavi  it  went  across  to  Lorenzo 
Marques,  and  in  the  same  year  appeared  at  Fort  Louis  in 
Mauritius.  In  1900  it  appeared  in  Capetown,  having  been 
imported,  in  spite  of  quarantine  precautions,  from  Bosario  in 
South  America.  It  spread  to  the  city  and  to  Port  Elizabeth. 

In  1902  it  was  recorded  for  the  first  time  in  Nairobi  in  this 
Protectorate.  There  were  sixty-five  cases  and  twenty-one 
deaths.  Where  this  came  from  is  not  accurately  known. 
Possible  sources  were  Bombay,  South  Africa,  or  Uganda, 
which  last  is  held  to  be  an  endemic  centre  of  plague. 

Bacteriology 

Now  let  me  introduce  you  to  the  Bacillus  pestis.  It  was 
first  discovered  in  the  year  1894  by  two  independent  investi- 
gators, viz. : Kitasako,  who  had  been  sent  by  the  Japanese 
Government  to  investigate  the  plague  outbreak  at  Hong- 
Kong,  and  Yersin,  sent  by  the  French  Government  for  the 
same  purpose. 

Plague  belongs  to  the  group  of  haemorrhagic  septicaemias, 
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which  are  diseases  due  to  microbes  which  invade  the  blood 
stream  acutely,  and  are  found  in  large  numbers  over  the  whole 
body.  The  plague  bacillus,  as  seen  under  the  microscope  in 
plague  lesions,  shows  a considerable  polymorphism.  Three 
forms  predominate : short  oval  rods,  long  rods,  and  large 
oval,  pear-shaped  or  round  involution  or  degenerate  forms, 
which  only  take  on  stains  faintly.  In  pure  cultures  all  these 
forms  are  also  met  with.  In  staining  the  B.  pestis,  we  find 
a peculiarity  which  separates  it  from  most  other  bacilli,  though 
not  from  all,  and  that  is  the  phenomenon  of  what  is  known 
as  ‘ polar  staining.’  The  micro-organism  appears  stained  at 
the  ends,  but  not  at  all,  or  only  slightly  so,  in  the  middle. 
This,  for  diagnostic  purposes,  is  a striking  and  important 
point. 

Now  let  us  see  how  the  bacteriologist  would  proceed  to 
grow  this  bacillus.  He  would  employ  several  methods.  First 
he  would  take  a little  material  from,  say,  the  bubo,  and  streak 
it  on  a gelatinous  substance  made  from  seaweed,  known  as 
agar.  If  he  added  2 to  3 per  cent,  of  salt  to  this  agar, 
he  would  find  that  the  characteristic  involution  forms  I have 
just  described  would  be  readily  obtained  ; this  feature  dis- 
tinguishing it  from  other  bacilli.  He  would  next  proceed 
to  grow  the  bacillus  in  broth,  especially  in  broth  on  which 
oil-drops  were  floating.  After  a time,  he  would  find  a growth 
as  a powdery  thread,  in  regular  stalactite  forms,  hanging 
from  the  under  surfaces  of  the  oil-drops.  This,  again,  to  his 
mind,  would  form  a characteristic  and  diagnostic  feature. 
(I  shall  remind  you  later  on  of  these  stalactite  forms  when 
I am  speaking  on  plague  vaccines.) 

You  will  wonder  why  the  bacteriologist  takes  all  this 
trouble.  Are  there,  then,  other  bacilli  so  like  plague  in  their 
forms,  and  in  the  way  they  grow  on  these  cultures,  as  to  be 
mistaken  for  it  ? There  are  several.  For  instance,  the  bacilli 
that  causes  swine  plague ; but  in  particular,  one  with  a name 
far  longer  than  itself,  the  Bacillus  pseudotuberculosis  rodentium, 
which  is  moderately  pathogenic  to  rats,  but  not  to  human 
beings.  This  so  closely  resembles  B.  pestis,  not  only  in  micro- 
scopical but  in  cultural  tests,  that  we  have  to  resort  to  the 
cutaneous  inoculation  of  white  rats  to  differentiate  it.  We 
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find,  then,  that  where  B.  pestis  kills,  the  B.  pseudotuberculosis 
rodentium  is  harmless  to  these  animals. 

Vitality  of  the  Plague  Bacillus  outside  the  Body. — I have 
described  to  you  now  the  form  of  the  bacillus  and  how  it 
is  grown.  Let  us  turn  to  the  important  point  as  to  the  degree 
of  resistance  to  destruction  which  it  manifests  when  outside 
the  living  body.  In  general  the  resistance  is  slight ; but  pure 
cultures,  kept  in  the  dark  and  prevented  from  drying,  can  live 
for  months  or  even  years,  depending  a good  deal  on  the 
temperature  at  which  they  are  kept.  Otto  was  able  to  demon- 
strate that  the  plague  bacillus  taken  from  putrid  cadavers  of 
plague  rats  were  alive  up  to  sixty-one  days,  provided  they  were 
kept  at  as  low  a temperature  as  6°  C.  In  bubonic  pus  it  has 
been  found  to  survive  for  twenty  days,  and  also  for  that  length 
of  time  in  fresh  water,  and  in  sea  water  for  forty-seven  days. 
In  cow-dung  it  has  been  found  to  live  for  months  when  kept 
moist.  You  may  perhaps  be  aware  that  the  common  custom 
in  India  is  to  plaster  the  sides  of  the  walls  and  the  floors  of 
the  houses  with  moist  cow-dung,  which  is  then  allowed  to  dry. 
On  such  floors  plague  bacilli  were  found  to  remain  infective 
for  forty-eight  hours. 

The  resistance  of  B.  pestis  to  drying  is  not  great.  Thus, 
plague  matter  dried  on  wool,  silk,  linen,  glass,  wood,  &c.,  died 
within  six  days.  In  dust  it  rapidly  dies  out ; and  in  Hankin’s 
experiments  it  was  found  to  die  out  within  thirteen  days  in 
grain  and  meal.  Exposure  to  light  causes  rapid  sterilisation  of 
plague  cultures — three  to  four  hours  sufficing.  Dry  heat  at 
160°  C.  kills  in  a minute.  Cold,  however,  has  very  little  effect 
on  plague  bacillus.  It  was  found  alive  after  forty  days,  after 
the  severe  treatment  of  freezing  and  thawing  it  daily. 
Chemical  disinfectants  rapidly  and  easily  kill  it.  Thus,  1 per 
cent,  carbolic  acid  or  lysol  will  kill  in  ten  minutes. 

Pathogenic  Action  of  B.  pestis  on  Animals. — What  happens 
when  this  bacillus  gets  inoculated  into  animals  ? And  which 
are  susceptible  to  its  action  ? The  most  susceptible  are  all 
kinds  of  rats,  also  guinea-pigs,  mice,  monkeys,  mongooses, 
squirrels,  bats,  jerboas,  and  marmots.  Dogs,  jackals,  and 
hyenas  are  mostly  unsusceptible.  Cats  are  not  highly  so,  and 
the  bird  family  is  immune. 
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All  varieties  of  rats  can  be  infected  with  the  greatest  ease, 
and  Albrecht  and  Ghon,  of  the  Austrian  Plague  Commission, 
have  shown  that  by  smearing  plague  material  upon  the  intact 
shaven  skin  of  a guinea-pig  or  rat,  infection  occurs.  This  is 
an  important  crucial  test. 

Rats  can  become  infected  when  fed  on  plague  cultures  or 
on  plague  cadavers,  and  the  German  Commission  gave  it  as 
their  opinion  that,  under  natural  conditions,  rats  frequently 
infect  themselves  by  gnawing  the  infected  cadavers  of  other 
rats,  and  that  they  can  also  become  infected  through  the 
unbroken  nasal  or  conjunctival  mucous  membrane.  Workers 
in  India  have  also  been  able  to  infect  rats  by  feeding  them 
on  plague  material  or  on  the  cadavers  of  plague  rats.  It  would 
be  natural  to  conclude  that,  as  the  German  Commission  stated, 
rats  in  nature  often  become  infected  in  this  manner.  But 
this  is  probably  not  the  case,  for  the  common  site  in  naturally 
infected  plague  rats  of  the  primary  bubo  is  in  the  neck,  where 
the  fleas  usually  are  most  numerous  ; whereas  in  experimentally 
infected  animals,  fed  on  the  afore-mentioned  material,  buboes 
in  the  intestinal  or  mesenteric  site  are  in  the  great  majority. 
Thus  out  of  5000  post  mortems  on  naturally  infected  plague 
rats  not  a single  mesenteric  bubo  was  seen. 

Post  Mortem  Appearances. — Supposing  we  found  a dead  rat 
and  suspected  it  of  having  died  of  plague.  Apart  from  the 
microscope,  what  post  mortem  appearances  would  we  expect 
to  find  ? Before  examining,  we  would  of  course  take  precau- 
tions to  rid  the  animal  of  fleas,  if  indeed  these  had  not  already 
deserted  its  cold  carcass. 

In  dissecting  the  rat,  we  would  find  dark-red,  subcutaneous 
injection  of  the  flaps  of  the  abdominal  walls.  There  would 
be  fluid  in  the  pleural  cavity,  haemorrhagic  swelling  in  the 
outer  layers  of  the  glands,  and  swelling  of  the  neck-glands,  and, 
in  particular,  a creamy  mottled  appearance  of  the  liver.  The 
spleen  also  would  be  found  swollen,  congested,  and  granular 
in  appearance. 

Kinds  of  Bats. — The  kinds  of  rats  that  concern  us  mainly 
are  those  which  we  might  describe  as  the  domestic  breed 
as  opposed  to  the  field  variety.  These  are  Mus  rattus , the 
common  house-rat,  and  Mus  decumanus,  otherwise  known  as 


ON  THE  SUBJECT  OF  PLAGUE 


867 


Mus  norvegicus,  the  sewer -rat.  The  distinguishing  features 
between  these  two  are  that  in  the  sewer-rat,  M.  norvegicus , 
we  have  the  ears  barely  reaching  the  eyes  when  laid  forward, 
and  the  tail  rather  shorter  than  the  length  of  the  head  and 
body  together  ; whereas  with  M.  rattus,  the  house-rat,  the 
extended  ear  covers  or  reaches  beyond  the  middle  of  the  eye, 
it  has  a sharper  nose,  thinner  ears,  and  a tail  which  is  longer 
than  the  length  of  the  head  and  body  combined  by  25  per 
cent.  Mus  alexandrinus  is  a variety  of  M.  rattus,  and  the 
common  mouse  is  known  as  M.  musculus.  In  the  United 
States  the  ground-squirrel,  Cytellus  beechyi,  acts  as  a reservoir 
of  plague,  and  has  as  its  flea  Hoplopsyllus  anomalus. 

Insects  which  have  been  implicated  in  the  Spread  of  Plague. — ■ 
The  insects  which  have  been  specially  studied  in  connection 
with  plague  are  flies,  bugs,  mosquitos,  pediculi,  ants,  cock- 
roaches, and  fleas. 

They  are  of  more  or  less  importance  in  this  connection  in 
relation  to  their  habits  of  sucking  blood  and  of  transferring 
themselves  from  one  host  to  another,  as,  for  example,  the  flea, 
biting  first  the  rat  and,  later,  man.  Great  interest  also  attaches 
to  the  problem  as  to  what  becomes  of  the  plague  bacillus  in 
the  alimentary  canal  of  such  insects,  and  especially  whether 
it  is  capable  of  multiplying  there,  and  either  increasing  or 
decreasing  in  virulence. 

Flies  have  been  proved  to  be  capable  of  conveying  the 
bacilli  on  their  legs  and  thus  infecting  food  material.  Plague 
bacilli  may  remain  virulent  in  the  intestines  of  a fly  for  forty- 
eight  hours. 

Bugs  were  found  to  have  plague  bacilli  in  their  intestines 
after  sucking  the  blood  of  rats  suffering  from  plague ; but  it 
was  found  impossible  to  transmit  plague  through  the  agency 
of  these  insects. 

Mosquitos  also  have  not  been  implicated. 

Pediculi  have  been  shown  by  the  experiments  of  de  Raadt, 
in  1915,  to  be  capable  of  transmitting  plague  infection.  Both 
the  body-louse  and  the  head-louse  have  been  implicated. 

Ants  of  a certain  species  ( Monomorium  vastator ) can  trans- 
mit plague,  and  they  often  succumb  after  feeding  on  plague 
rats.  This  is  on  the  authority  of  Dr.  Hankin. 
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Cockroaches  may  harbour  plague  bacilli  and  carry  them 
for  a considerable  distance  in  their  intestines.  Dr.  Hunter 
was  able  to  recover  cultures  from  faeces  of  these  insects. 

Fleas,  however,  are  the  most  important  of  them  all,  and 
on  them  we  shall  dwell  at  somewhat  greater  length. 

Life  History  of  Fleas. — These  undergo  a complete  meta- 
morphosis. The  adult  female  lays  eggs,  about  the  size  of  a 
small  pin’s  head,  on  the  ground.  These  are  not  attached  to 
the  fur  of  the  host.  One  to  five  eggs  are  laid  at  a time,  and 
they  hatch  in  about  two  days  in  such  a climate  as  that  of 
Bombay,  and  it  would  probably  be  about  the  same  time 
here.  A larva  issues  from  the  egg,  and  in  this  stage  the  insect 
is  very  vulnerable.  It  has  chewing  or  biting  mouth-parts, 
and  lives  on  any  kind  of  animal  or  vegetable  refuse.  These 
larvae  are  remarkably  long  in  the  case  of  Pulex  cheojpis,  the 
common  rat  flea,  and  comparatively  short  in  P.  irritans,  the 
human  flea.  After  about  a week,  the  larva  becomes  sluggish, 
ceases  to  eat,  and  spins  a cocoon  of  white  silk-like  fibres,  and, 
enclosing  itself  in  this,  turns  into  a pupa.  The  surface  of  the 
cocoon  is  frequently  covered  over  with  dust  or  other  small 
particles  of  rubbish  which  adhere  to  the  fibres.  In  from  seven 
to  fourteen  days  the  pupa  turns  into  the  perfect  flea — the  imago, 
and  escapes  from  the  cocoon.  The  mouth-parts  of  the  flea 
are  so  constructed  that  it  can  only  live  on  liquid  food.  Young 
fleas,  which  have  just  escaped  from  the  cocoon,  can  live  with- 
out food  for  one  to  two  weeks,  whereas,  after  having  taken 
their  first  meal,  older  fleas  die  within  a week  if  deprived  of 
food : at  least,  this  was  the  case  in  the  Bombay  experiments, 
and  I will  just  pause  here  to  warn  you  that  we  must  be  cautious 
in  our  generalisations.  Things  which  occur  in  one  country, 
and  under  a certain  set  of  conditions,  will  not  necessarily 
be  the  same  in  another  land  where  the  conditions  are 
different. 

The  time  taken  from  the  egg  to  the  imago  or  perfect  flea 
is  about  twenty-one  to  twenty-two  days,  under  favourable 
circumstances ; but  under  unfavourable  ones  this  period  may 
be  greatly  prolonged.  Climatic  conditions  affect  the  develop- 
ment of  some  species  of  fleas.  Dampness  in  the  surroundings 
of  a breeding-place  hinders  the  development,  and  adult  fleas 
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dislike  wetness.  The  breeding-places  differ  with  the  habits  of 
the  host.  Thus,  in  the  case  of  Mus  decumanus,  they  are  found 
in  the  burrows,  while  in  the  case  of  M.  rattus  in  all  sorts  of 
situations  which  afford  a shelter  to  these  animals.  Thus,  on 
grain  or  gunny-bags.  This,  as  a source  of  distribution  of  the 
flea,  should  be  kept  in  mind. 

Temperature  has  a decided  effect  on  the  breeding  of  fleas. 
A high  mean  temperature  of  about  90°  F.  not  only  seems  to 
restrain  the  imago  from  depositing  eggs,  but  is  deleterious  to 
the  development  of  the  eggs  into  larvae.  There  seems  to  be 
an  optimum  temperature  at  which  breeding  takes  place  more 
vigorously  than  at  other  temperatures.  In  Bombay  this 
appeared  to  be  from  75°  to  80°  F. 

A French  worker  in  Annam  states  that  P.  cheopis  eggs  do 
not  hatch  there  under  55°  F.,  and  at  90°  F.  75  per  cent,  of  them 
remain  sterile.  He  states  that  for  the  active  larvae  a certain 
amount  of  moisture  and  a still  atmosphere  are  necessary. 
Badly  ventilated  houses,  therefore,  favour  their  develop- 
ment. He  also  states  that  the  adult  flea  can  live  thirty-eight 
days  without  food,  and  that  it  lives  for  preference  on  the  body 
of  its  host  rather  than  in  its  bed,  which  makes  it  a far  more 
dangerous  agent  in  plague  transaction. 

Fleas  have  Particular  Hosts. — Different  kinds  of  fleas  have 
their  own  hosts  in  particular.  Thus  P.  irritans  is  natural  to 
man  as  P.  cheopis  is  to  the  rat.  This  does  not  mean  that 
fleas  will  not  attack  other  animals  than  their  normal  hosts  : 
for  instance,  P.  felis  has  been  found  on  the  dog,  cat,  tiger, 
panther,  goat,  horse,  rat,  hedgehog,  kangaroo,  deer,  guinea- 
pig,  rabbit,  monkey,  and  on  man.  But,  nevertheless,  they 
prefer  their  natural  hosts. 

P.  irritans,  the  human  flea,  does  not  thrive  on  the  rat, 
and,  when  artificially  placed  on  such  a host,  rapidly  dies  off. 
Yet  it  can  be  infective  for  at  least  four  days  after  feeding  on 
a plague  rat.  In  some  experiments,  however,  which  were 
carried  out  in  Bombay,  it  was  found  that  the  guinea-pig  is 
as  readily  chosen  by  P.  cheopis  as  its  true  host  the  rat.  When 
many  rat  fleas  are  present,  some  of  them  will  attack  man,  even 
when  a rat  is  available  for  their  food  supply.  Conversely, 
when  the  number  is  small,  they  will  not  desert  their  true  host 
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for  man.  Rat  fleas,  when  starved,  will  readily  attack  all 
animals,  not  then  being  particular  in  their  choice  of  host. 
Such  fleas,  deprived  of  food  from  seventy-two  to  ninety-six 
hours,  attack  and  feed  on  man  more  readily  than  at  other 
times ; but  even  so,  they  prefer  their  true  host  to  man.  A 
point  to  be  remembered  is  that  rat  fleas  may  be  attracted  to 
man,  jump  on  him,  but  take  some  time  to  feed  ; and  thus 
a man  may  carry  fleas  from  one  place  to  another  which 
when  brought  near  a rat  will  attack  it  in  preference  to 
the  man. 

Mode  of  Dispersal  of  Fleas. — I have  already  indicated  one 
way  in  which  fleas  may  be  carried  from  one  vicinity  to  another. 
Other  modes  are  : 

(a)  By  means  of  the  host  in  its  natural  wanderings.  The 
flea  does  not  stay  continually  on  its  host,  but  often  drops 
off ; thus  rats  are  continually  shedding  fleas  wherever  they 
go.  Also  remember  that  sick  rats  harbour  a greater  number 
of  fleas  than  healthy  ones. 

(b)  When  the  rat  is  carried  about  in  merchandise,  fleas 
accompany  him. 

(c)  But  in  the  absence  of  the  rat,  fleas  themselves  may 
travel  in  merchandise,  grain,  or  clothing.  However,  it  must 
be  remembered  that  the  adult  flea,  in  the  absence  of  any  host, 
will  rapidly  die,  generally  in  about  four  or  five  days.  Still,  the 
larvae,  which  can  feed  on  any  kind  of  organic  rubbish,  and  the 
pupae,  which  require  no  food,  can  be  carried  considerable 
distances  in  merchandise,  i.e.  for  periods  as  long  as  one  or 
two  months. 

In  whatever  way  transported,  they  will  select,  when  reaching 
their  new  surroundings,  their  true  host  or  the  next  best  available 
animal. 

In  numbers  rat  fleas  seem  to  have  a distinct  seasonal 
variation.  Moreover,  this  appears  to  coincide  with  the  height 
of  the  plague  epidemic  more  or  less  closely.  Also  during  the 
epidemic  season  of  plague,  fleas  remain  infective  for  a period 
of  from  ten  to  fifteen  days  ; whereas  during  the  non-epidemic 
season  they  are  only  infective  for  seven  days,  and  then  not 
so  highly. 

The  Collection  and  Examination  of  Fleas. — How  are  we  to 
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catch  our  fleas  for  examination  ? The  simplest  way  is  by  means 
of  chloroform  or  Keating’s  powder.  If  collecting  from  a 
rat,  put  the  rat  into  a large  glass  bottle,  on  the  bottom  of 
which  a little  chloroform  has  been  dropped.  The  fleas  become 
anaesthetised  and  fall  to  the  bottom  of  the  jar,  or  remain 
entangled  in  the  hairs.  As  soon  as  the  rat  becomes 
anaesthetised  it  may  be  removed  from  the  bottle  and  the 
fleas  picked  off  it  and  placed  in  a test-tube.  They  rapidly 
recover  from  the  anaesthesia,  and  can  be  used  for  experimental 
purposes.  I would  like  to  warn  you  here,  if  you  wish  to 
collect  fleas  from  a caged  rat,  not  to  expose  the  cage  to  sun- 
light ; for  fleas  dislike  the  sun  intensely,  and  will  leave  their 
hosts  to  seek  the  shade.  This  is  a point  also  which  I would 
call  to  the  notice  of  those  who  are  catching  rats  on  a large 
scale  in  their  endeavours  to  prevent  the  spread  of  plague. 
If  these  cages  are  carried  for  any  distance  in  the  sunlight 
through  a town,  they  will  inevitably  be  shedding  their  fleas 
on  the  way.  Verbum  sapienti. 

Another  method  is  by  the  use  of  animal  traps.  Thus, 
should  we  desire  to  catch  P.  cheopis  in  a room,  a guinea-pig 
or  man  would  serve  as  a suitable  trap.  The  guinea-pig  is 
allowed  to  wander  about  the  floor  of  the  room  and  soon  gathers 
up  all  the  fleas  present.  If  the  experiment  takes  place  at  night 
in  a rat-infested  room,  the  bag  will  be  a large  one. 

Still  another  method  might  be  by  the  use  of  fly-paper  ; 
the  ordinary  Tanglefoot  paper  is  very  suitable.  Put  a suit- 
able animal  in  a cage,  and  all  around  it  for  a depth  of  at  least 
6 inches,  place  Tanglefoot  paper.  The  flea’s  maximum  hop 
is  about  4J  inches.  Attracted  by  the  animal,  the  flea  will 
endeavour  to  reach  it,  and  be  caught  in  the  process.  For 
examination,  pick  it  off  and  wash  in  alcohol. 

Examination  of  Fleas. — Now,  having  caught  our  fleas,  we 
proceed  to  examine  them.  Living  fleas  may  best  be  examined 
while  under  the  influence  of  chloroform,  and  J-inch  objective 
of  an  ordinary  microscope  is  of  sufficient  power  for  identifica- 
tion. For  examining  dead  specimens,  dissection  is  employed, 
and,  to  facilitate  this,  fleas  may  be  boiled  for  a short  time  in 
caustic  soda  or  potash,  or  allowed  to  soak  in  water  at  80°  F. 
for  twenty-four  to  forty-eight  hours.  The  soft  parts  of  the 
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body  disintegrate,  allowing  the  harder  shell,  which  is  composed 
of  chitin,  to  be  separated  into  segments.  Microscopical  speci- 
mens can  be  prepared  by  boiling  the  fleas  in  glycerine 
and  mounting  them  in  that  medium,  or  they  may  be 
boiled  in  alcohol,  cleared  in  cedar -wood  oil,  and  mounted 
in  Canada  balsam. 

The  Process  by  which  the  Flea  transfers  Infection. — Now 
let  us  introduce  the  Bacillus  pestis  into  the  flea — or  rather  he 
will  do  that  himself,  given  the  chance.  The  average  capacity 
of  a rat  flea’s  stomach  is  about  0-5  c.mm.,  and  on  this  basis 
a flea  may  take  in  as  many  as  5000  plague  germs  into  his 
stomach  after  imbibing  the  blood  of  a plague  rat.  Moreover, 
multiplication  of  plague  bacilli  takes  place  in  the  stomach  of 
the  rat  flea.  This  multiplication  varies  with  the  season  of 
the  year.  In  the  epidemic  season  it  is  six  times  greater  than 
in  the  non-epidemic.  Plague  bacilli  are  present  in  the  rectum 
and  faeces  of  fleas  taken  from  plague  rats,  and  such  faeces  are 
infective  to  guinea-pigs,  both  by  the  cutaneous  and  sub- 
cutaneous methods  of  inoculation.  Plague  bacilli  have  been 
found  in  the  oesophagus  of  the  flea,  but  never  in  any  other 
region  of  the  body,  such  as  the  body  cavity  or  salivary  glands. 
A single  flea  may  transmit  the  disease,  and  both  male  and  female 
fleas  can  do  so. 

Two  modes  of  transmission  have  been  proved.  (1)  The 
flea  defaecates  while  he  is  yet  sucking  blood,  and  the  rubbing 
of  this  material  into  the  puncture  brings  about  infection. 
(2)  Regurgitation,  as  the  result  of  masses  of  plague  bacilli  in 
the  oesophagus  of  the  flea,  causes  injection  of  plague  bacilli 
into  the  rat  or  man  in  the  act  of  biting,  and  this  is  the  more 
important  mode. 

Experiments  showing  that  the  Flea  is  the  Transmitting  Agent 
of  Infection. — 1.  Certain  experiments  which  wTere  carried  out  in 
godowns  in  Bombay  went  to  prove  that  close  and  continuous 
contact  of  plague-infected  animals  with  healthy  animals,  if 
fleas  are  excluded,  does  not  give  rise  to  an  epizootic  among 
the  latter.  As  the  godowns  were  never  cleaned  out  during 
the  experiments,  close  contact  included  contact  with  faeces 
and  urine,  and  the  eating  of  food  contaminated  with  these 
materials. 


ON  THE  SUBJECT  OF  PLAGUE 


873 


2.  When  fleas  are  present,  the  epizootic,  if  it  does 
start,  varies  in  severity  and  rate  of  progress  according  to 
the  season,  and  this  season  corresponds  to  that  of  the 
plague  epidemic. 

3.  An  epizootic  of  plague  may  occur  in  a godown  con- 
taining infected  fleas  without  direct  contact  of  healthy  animals 
and  infected  animals. 

4.  In  an  infected  godown,  the  infection  is  effective  in 
proportion  as  the  test  animals  are  accessible  to  fleas. 

5.  Infection  can  take  place  without  any  contact  with 
contaminated  soil. 

6.  The  experiments  exclude  aerial  infection. 

7.  The  general  conclusion  was  that  fleas,  and  fleas  alone, 
were  the  transmitting  agents  of  infection. 

Construction  of  Godowns. — These  were  six  in  number,  and 
were  built  in  a row.  The  walls  were  of  brick  and  mortar  and 
the  floor  of  cement,  and  so  were  rat  proof.  The  rooms  were 
of  the  same  size,  and  the  essential  difference  was  in  the 
construction  of  the  roofs. 

In  the  case  of  rooms  Nos.  1 and  2,  the  roof  was  of 
ordinary,  semi-cylindrical  country  tiles,  which  afford  a very 
good  harbourage  to  rats. 

Immediately  underneath  this  roof  was  a wire  netting, 
carried  on  a wooden  framework,  which  was  let  into  the  walls 
with  cement  ; the  idea  being  to  allow  a free  passage  to  the 
rat  flea,  but  not  to  the  rat. 

The  roofs  of  rooms  Nos.  3 and  4 were  similar,  but  built 
with  the  flat  Mangalore  tiles.  These,  though  they  afford 
harbourage  to  rats,  do  not  do  so  to  anything  like  the  same 
extent  as  the  country  tiles. 

The  third  set  of  two  rooms  had  corrugated  iron  roofing, 
which  should  have  been  rat  and  flea  proof.  As  a matter  of 
fact  they  had  to  make  these  last  rooms  with  concrete,  as  they 
found  that  somehow  or  other  fleas  did  actually  find  their  way 
through  the  corrugated  iron  roof — probably  by  way  of  cracks 
in  the  cement. 

The  difference  in  the  construction  of  the  roofs  is  of  such 
a nature  that  the  natural  supply  of  fleas,  depending  as  it  does 
on  the  number  of  rats  in  the  roofs,  varies  in  the  different 
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go-downs.  In  Nos.  1 and  2 they  are  abundant  and  regular, 
in  Nos.  8 and  4 they  are  scanty,  whereas  in  Nos.  5 and  6 
there  should  be  none  at  all. 

Differentiation  of  Fleas. — The  fleas  which  are  of  main, 
interest  to  us  are  those  wTiich  are  met  with  in  association 
with  P.  cheojpis  on  rats,  and  from  which  we  might  require  to 
differentiate  them.  These  are  : — 

1.  Pulex  irritans,  the  human  flea. 

2.  Ceratophyllus  fasciatus,  the  European  rat  flea. 


3.  Pulex  felis,  the  cat  and  dog  flea. 

4.  Ctenojpsylla  musculi,  found  on  mice  and  rats. 

5.  Sarcojpsylla  gallinacea,  a common  bird  flea. 

The  varieties  of  fleas  are  very  numerous.  Thus, 
Loemopsylla,  to  which  genus  Pulex  cheopis  belongs,  has  alone 
twenty-four  known  varieties.  Still,  as  P.  cheopis  comprises 
98  per  cent,  of  the  flea  population  on  rats  in  India,  and  as 
it  was  found  to  comprise  66  per  cent,  of  them  during  the 
epidemic  of  1909,  in  the  Muanza  district,  other  kinds  of  fleas 
on  rats,  though  possibly  capable  of  transmitting  plague,  are 
not  of  such  practical  importance. 
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In  Europe,  the  common  rat-flea  is  the  Ceratophyllusfasciatus , 
which  occupies  in  point  of  numbers  a similar  position  to  P. 
cheopis  in  tropical  climates. 

Now  to  point  out  the  differences  between  those  I have 
mentioned.  They  have  all  well-developed  eyes,  with  the 
exception  of  Ctenopsylla  musculi.  Of  the  remainder,  Cerato- 
'phyllus  fasciatus  and  P.  felts  have  a prothoracic  comb  of 
bristles  and  the  latter  also  a perioral  comb,  which  are  absent 
in  P.  cheopis,  P.  irritans,  and  Sarcopsylla  gallinacea.  The 


last  named  can  readily  be  distinguished  from  the  other  two 
by  its  angular  fish-shaped  head  and  its  largely  developed 
mandibles.  We  are  left  now  with  the  two  important  ones, 
P.  cheo'pis  and  P.  irritans. 

The  plague  flea  has  been  given  various  names  by  workers 
who  thought  they  were  dealing  with  new  varieties.  Thus 
Taraboschi  in  Italy  called  it  P.  murinus,  Tidswell  in 
Sydney  P.  jpallidus,  and  Herzog  in  Manila  P.  jphilijppinensis. 
Bothschild  identified  all  these  as  P.  cheojpis  and  P.  irritans. 

These  may  be  differentiated  from  each  other  as 
follows : — 

cc 
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1 . P.  cheopis  is  small  and  more  yellow  than  brown  in  colour 
when  compared  with  P.  irritans.  It  was  this  feature  that  led 
Tidswell  in  Sydney  to  call  it  P.  pallidus,  thinking  he  was  dealing 
with  a new  variety. 


2.  The  number  of  bristles  on  the  head  is  greater  in  P. 
cheopis  than  in  P.  irritans , and  the  ocular  bristle  in  cheo'pis  is 
situated  nearly  on  a level  with  the  upper  border  of  the  eye  ; 
while  in  P.  irritans  it  arises  nearer  to  the  lower  margin. 

8.  The  antipygidial  bristle  in  P.  cheopis  is  longer  than  that 
of  P.  irritans . 
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4.  The  claws  in  P.  cheopis  are  small  in  comparison  with 
those  of  P.  irritans. 

5.  Two  mandibles  slenderer  and  longer  than  in  P. 
irritans. 


Another  flea  which  might  be  noticed  in  passing  is  the 
Pygiosylla  ahalae,  which  is  the  outdoor  flea,  commonly  found 
on  field-rats.  It  is  said  to  be  unimportant  in  regard  to  the 
spread  of  plague  from  one  native  dwelling  to  another ; but  as 
the  house-  and  field-rat  come  into  fairly  intimate  connection 
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in  the  neighbourhood  of  dwellings,  this  statement  needs 
confirmation. 

Distinguishing  Characters  of  Genus  Loemopsylla 

1.  Pour  segmented  labial  palps. 

2.  Closed  antennal  groove. 

8.  Anteriorly  solid  antennal  club. 

4.  Position  of  dorsal  apical  bristle  of  the  seventh  abdominal 
tergite  remote  from  the  edge  of  the  segment. 

5.  Presence  of  short  spines  on  the  inner  surface  of  the  hind 
coxa. 

6.  The  division  of  the  rodlike  incrassation  inside  the  mid 
coxa  taking  place  near  the  base. 

7.  The  structure  of  the  modified  abdominal  segments. 

8.  Two  mandibles  slenderer  and  longer  than  in  P.  irritans. 

Genus  Pulex.  Species — one  only.  P.  irritans 

1.  Chief  character,  greatly  reduced  thorax.  Mesosternite 
(i.e.  sternum)  highly  specialised,  narrow,  strongly  oblique, 
and  lacks  the  internal  cariniform  incrassation  found  in  other 
fleas  in  compensation.  The  anterior  ventral  portion  of  the 
mesosternite  is  much  strengthened  inside. 

2.  Male  genitalia  like  Sarcopsyllidae,  and  not  in  other 
species,  i.e.  second  and  third  processes  of  the  claspers  form  a 
kind  of  claw. 

8.  Bristle  in  front  of  eye,  in  most  other  species,  is  absent 
in  P.  irritans  and  is  replaced  by  one  below  the  eye. 

4.  Hind  coxa  is  distinguished  from  that  of  any  known  flea 
by  bearing  a number  of  hairs  on  the  inner  surface  of  the  posterior 
(meral)  portion. 

5.  Has  a small  tooth  (often  absent)  at  the  genal  edge  of 
the  head  slightly  behind  the  lower  oral  corner.  Genal  portion 
— below  eye  from  oral  edge  to  antennal  groove. 

Human  Plague 

We  will  now  shortly  glance  at  plague  as  it  affects  man. 
There  are  two  main  forms  of  plague  : Pestis  minor , which  is  a 
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mild  form  of  bubonic  plague,  and  Pestis  major , which  is  a 
severe  form.  The  latter  is  further  subdivided  into  a number 
of  varieties.  Where  the  plague  bacilli  are  found  chiefly  in 
the  glands,  we  call  it  bubonic  plague ; when  in  the  lungs, 
pneumonic  plague  ; when  as  a general  septicaemia,  septicaemia 
plague.  But  it  must  be  remembered  that  all  forms  have  a 
common  cause — the  Bacillus  pestis. 

Pestis  major. — The  incubation  period  in  Pestis  major  is 
generally  from  three  to  five  days.  It  may  be  more.  The  onset 
is  sudden,  and  the  patient  may  suffer  from  headache,  giddiness, 
and  a staggering  gait.  He  soon  gets  a thick,  slow  mode  of 
speech.  The  temperature  rapidly  rises  from  102°  to  104°  F., 
and  even  higher.  The  pulse  also  is  rapid,  from  90  to  180  ; the 
normal  rate  being  about  75.  The  temperature  lasts  two  to 
five  days.  The  lymphatic  glands  are  enlarged,  and  in  the 
majority  of  cases  those  in  the  groins  are  affected.  The  en- 
largement of  these  may  indeed  be  the  first  symptom  noted  ; 
but  usually  they  occur  after  the  commencement  of  the  fever. 
They  are  very  painful,  and  at  first  very  hard.  If  they  go  on 
to  suppuration,  it  is  considered  a favourable  sign ; but  if,  on  the 
other  hand,  rapid  softening,  flattening,  or  disappearance  of 
the  bubo  takes  place  during  the  height  of  the  fever,  it  generally 
means  that  the  patient  will  succumb.  In  severe  cases 
haemorrhage  from  various  organs  may  be  observed  : thus 
bleeding  from  the  nose  or  lungs  may  be  seen ; and  the  latter  is 
characteristic  of  the  pneumonia  variety  of  the  disease. 

The  duration  of  the  attack  is  usually  from  three  to  five 
days,  in  fatal  cases  ; but  it  may  be  very  much  shorter  than 
this,  even  to  sudden  death. 

The  mortality  in  plague  varies.  During  the  height  of  the 
epidemic  it  is  often  80  to  90  per  cent.  In  India  the  general 
case  mortality  has  been  70  to  85  per  cent.  In  Hong-Kong 
it  was  89  to  96  per  cent,  in  Chinese  ; but  was  less  among  the 
Indians  there,  77  per  cent.,  and  still  less  among  the  Japanese, 
60  per  cent.  In  South  Africa  it  was  66  per  cent,  for  the  coloured 
population.  Among  Europeans  it  appears  to  be  much  less : 
thus  in  Hong-Kong  it  was  only  34  per  cent.,  in  Bombay  30 
to  40  per  cent.,  and  in  Capetown  33  per  cent.  The  percentage 
of  deaths  may  tail  off  at  the  end  of  the  epidemic  season. 
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The  pneumonic  and  septicaemic  varieties  of  plague  are 
extremely  fatal  forms.  Unlike  the  bubonic  form,  pneumonic 
plague  can  easily  be  conveyed  from  one  person  to  another 
without  the  intervention  of  fleas.  In  coughing,  a pneumonic 
plague  patient  is  showering  his  neighbourhood  with  millions 
of  germs,  and  an  attendant  accidentally  receiving  some 
of  this  material  on  the  mucous  membrane  of  the  mouth,  or 
the  conjunctiva  of  the  eyes,  may  contract  plague. 

The  treatment  of  plague,  so  far,  has  not  produced  any 
specific.  Most  drugs  have  been  tried,  but  with  disappointing 
results.  Anti-plague  serum  has  also  been  disappointing  in 
producing  curative  results. 

On  the  other  hand,  from  a prophylactic  point  of  view,  we 
can  produce  a very  considerable  degree  of  active  immunisation 
by  the  inoculation  of  cultures  of  plague  bacilli  or  its  products. 
The  chief  of  these  is  Haffkine’s  Vaccine,  of  which  all  of  you 
have  personal  acquaintance.  Plague  bacilli  are  prepared  in 
broth  cultures,  in  the  stalactite  forms,  to  which  I called  your 
attention  in  the  earlier  part  of  this  paper.  These  are  culti- 
vated for  five  to  six  weeks,  and,  when  pure  cultures  are  obtained 
they  are  killed  by  raising  the  temperature  to  65°  C.  for  an 
hour,  and,  as  an  additional  precaution,  a small  quantity  of  lysol 
is  added.  Of  this  preparation,  from  0*5  to  4 c.c.  are  injected, 
according  to  the  age  and  size  of  the  individual  treated.  Sus- 
ceptibility to  plague  is  reduced  by  about  one-fourth,  and  of 
those  attacked  after  previous  inoculation  the  mortality 
is  only  about  one-fourth  of  what  it  is  among  the  non- 
inoculated. 

We  have  not  yet  got  accurate  knowledge  as  to  the  length 
of  time  this  inoculation  confers  protection  : it  probably  is 
for  a year,  and  possibly  even  longer. 

Preventive  Measures 

Now  that  you  have  learnt  what  plague  is  and  how  it  is 
spread,  you  will  readily  see  that  preventive  measures  must  be 
directed  against  the  rat  and  the  rat-flea. 

The  United  States  Public  Health  Service  have  outlined 
such  measures  in  a very  succinct  form. 
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Scheme  based  on  the  Experience  of  the  U.S.  Public  Health 

Service 
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INSECTS  AND  THEIR  RELATION  TO  SOME 
DISEASES  OF  STOCK 

Lecture  to  Members.  By  R.  E.  Montgomery 

When  I accepted  the  invitation  of  our  energetic  Secretary 
to  offer  for  discussion  before  the  Society  a paper  on  Insects 
and  their  Relation  to  some  Diseases  of  Stock,  I did  not  quite 
realise  the  enormity  of  the  task  imposed. 

Many  people,  when  they  see  or  hear  of  natural  history, 
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are  inclined  to  look  back  on  the  time  when  the  collection 
of  mutilated  butterflies,  the  hatching  of  some  chrysalises 
surreptitiously  saved  from  the  gardener’s  wrath,  or  the  blowing 
of  birds’  eggs,  were  the  ideals  of  this  hobby  ; for  at  that  stage  in 
our  lives  it  could  not  be  called  science.  A few  years  later,  the 
school  society  fell  into  one’s  black  books  partly  because  it 
entailed — rather  like  the  music-master — the  sacrifice  of  a few 
precious  hours  a week  : more  often  because  it  was  surrounded 
by  an  aroma  of  servitude,  and  its  members,  headed  by  a quasi 
scientific  master,  did  not  usually  include  the  most  interesting 
boys  ; nor  were  the  subjects  chosen  for  discussion  often  of  the 
same  material  value  as  those  regarding  the  present  position 
of  Surrey  and  Yorkshire,  or  the  standing  of  one’s  favourite 
football  club. 

So  in  later  life  the  mention  of  natural  history  recalls  at 
once  birds  and  butterflies  ; but  with  all  respect  to  ornitholo- 
gists and  lepidopterists  this  branch  of  nature  does  not  end 
there.  These  enthusiasts  will  be  the  first  to  admit  that ; and 
when  each  one  of  us  realises  this  fundamental  truth,  we  shall 
find  that  both  youth  and  adult  will  see  in  all  nature  something 
that  will  take  us  from  our  every-day  worries,  will  give  us  a 
truer  insight  into  sociological  and  economic  problems  of  the 
world  ; and,  if  our  careers  are  so  destined,  a hobby  that  shall 
be  our  work  and  a work  that  will  be  our  hobby. 

No  section  of  any  community  is  without  interest  in  natural 
history — Mammalia  are  eagerly  studied  after  death  by  the 
Kavirondo  and  during  life  by  the  Masai.  Aves  form  the 
subject  of  many  bitter  disputes  between  Kikuyu  and  mistress, 
both  as  to  the  price  to  be  paid  per  fowl,  and  often  as  to  the 
original  ownership  of  the  parents  of  those  eggs  now  offered 
for  sale.  Pisces  delight  the  soul  of  the  Swahili  as  well  as  the 
Goanese  cook  ,*  and,  in  the  form  of  the  esculent  herring  with 
its  long,  long  trail,  has  been  known  to  be  of  frequent  service 
to  many  essayists  and  budding  politicians  even  in  this  new 
country. 

Lower  down  the  scale  of  animal  life  the  phylum  Mollusca 
furnishes  the  Cockney  with  his  winkle,  the  Head  of  Depart- 
ment with  his  Zanzibar  oyster,  and  the  wife  of  the  East  African 
stock-owner  with  her  pearls. 
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But  of  all  natural  orders  commend  us  to  the  Arthropoda, 
a phylum  containing  jointed-limbed  species  of  such  diversity 
as  Crustacea , represented  here  by  the  crayfish  and  prawn,  which 
sometimes  graces  the  Nairobi  epicure’s  table  : as  Insecta,  with 
its  orders  Diptera  or  flies,  into  which  fall,  in  addition  to  the 
common  fly,  the  mosquito  and  the  tsetse : Syphonoptera  or 
fleas,  Hemiptera  or  bugs,  and  Anoplura  or  lice — in  all  of  which 
the  housewife  of  Nairobi,  the  man  in  the  trenches,  and  even 
the  Medical  Officer  of  Health  join  issue  in  wondering  why 
they  should  not  possess  a more  interesting  relationship  to  their 
second  cousin  the  lobster  than  that  afforded  by  natural  history 
alone. 

To  the  third  great  class  of  the  Arthropoda,  known  as 
Arachnida,  belong  not  only  the  two  first  cousins — the  mites 
of  cheese  and  the  parasites  of  mange  and  scab — but  also  the 
family  of  Ixodidae  or  ticks,  concerning  which  more  hot  air  has 
filtered  over  East  Africa  than  over  the  Sahara,  and  which  has 
provided  more  grounds  for  thoughts  and  thoughtlessness, 
more  excuse  for  the  exhaustion  of  the  limited  supply  of 
stationery  than  would  be  worthy  of  the  largest  animals — 
elephants,  ichthyosauri,  or  even  the  modern  tank. 

The  subject  of  the  present  paper  deals  largely  with  this 
family  of  Arthropoda,  whose  members  are  the  carriers  or  the 
hosts  of  the  diseases  we  shall  discuss  ; but  let  it  be  understood 
at  once  they  are  not  themselves  the  causes.  We  speak  of 
tick  fever,  of  sand-fly  fever,  of  tsetse-fly  disease  : yet,  strictly, 
these  terms  are  wrong.  Many  ticks  and  all  tsetse-flies  are 
born  clean  and  harmless  to  both  man  and  beast : it  is  only  after 
it  has  acquired  infection  by  feeding  upon  a being  which  is  or 
may  have  been  sick  that  the  real  causal  entity  becomes  acquired, 
and  under  certain  defined  conditions  becomes  elaborated  to 
such  a state  that  a succeeding  bite  by  fly  or  tick  will  give  the 
disease  to  the  new  animal. 

In  some  cases  the  fly  is  merely  a mechanical  carrier  or 
vector  of  the  noxious  disease-producing  factor — as,  for  example, 
the  common  house -Ay, Musca  domestica, in  its  relation  to  typhoid 
and  cholera  of  man ; but,  with  certain  exceptions,  the  conditions 
we  shall  discuss  here  are  those  in  which  the  fly  and  the 
tick  play  a real  live  part  in  the  multiplication  of  the  causal 
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germ : so  live  a part,  indeed,  that  in  a great  many  instances 
the  disease  could  not  exist,  much  less  be  propagated,  but  for 
the  mediation  of  these  so-called  insects. 

Let  just  one  instance,  known  to  all  of  you,  suffice  to  make 
this  point  clear.  A mosquito  at  birth  is  clean  and  harmless 
as  a disease -producer,  although  some  of  us  may  fully  appreciate 
the  irritation  and  annoyance  of  its  bite ; but  after  it  has  fed 
upon  a man  suffering  from  fever,  or  in  whose  blood  the  linger- 
ing remnants  of  a previous  attack  are  to  be  found,  that 
mosquito,  provided  it  be  of  a species  capable  of  acquiring 
infection,  becomes  a breeding-place  for  the  germs  of  malaria. 

Among  the  germs  taken  in  with  the  blood  into  the  stomach 
of  the  mosquito,  are  some  which  have  already  undergone  vital 
changes  and  have  acquired  sexual  characters.  Conjugation 
of  the  two  sexual  elements  is  effected,  and  the  so-formed  cell, 
having  burrowed  into  the  wall  of  the  stomach,  proceeds  to 
divide  and  subdivide  within  the  little  cyst  it  has  made.  The 
contents  eventually  become  so  numerous  and  bulky  that  the 
cyst  wall  breaks,  and  the  vast  number  of  daughter  cells  are 
liberated  into  the  body  cavity,  from  which  they  wander  to 
reach  the  salivary  glands.  From  this  destination  they  may 
pass  down  the  proboscis  at  each  subsequent  bite  of  the  mosquito, 
being  aided  by  the  discharge  of  saliva — an  act  natural  to  many 
animals  at  the  thoughts  of  food. 

These  young  cells,  or  sporozoits,  injected  into  man  will 
again  reproduce,  and  with  the  culmination  of  each  generation 
the  patient  suffers  from  the  rigor  of  a malarial  attack. 

Here,  then,  is  an  instance  in  which  an  actual  multiplication 
of  the  germs  takes  place  within  the  insect : an  instance  where 
the  mosquito  is  the  true  host  of  the  disease,  which  it  can  convey 
at  every  succeeding  bite,  until  the  supply  of  sporozoits  within 
the  salivary  glands  becomes  exhausted. 

Analogous  (though  naturally  with  modifications  adapted 
to  the  natural  or  life  history  of  the  respective  participants) 
is  the  relationship  between  the  tsetse-fly  and  the  germ  of  fly 
disease  or  sleeping  sickness,  between  the  blue-tick  and  Red- 
water,  the  dog-tick  and  tick  fever,  the  human-tick  and  re- 
current or  relapsing  fever,  and  the  brown-tick  and  East  Coast 
fever.  In  each  case  the  arthropod  carrier  is  the  true  host, 
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and  the  germ  which  it  conveys  belongs  to  the  lowest  form  of 
animal  life,  the  last  zoological  phylum  it  is  necessary  to  mention 
— the  family  Protozoa. 

When  one  speaks  of  disease-producing  germs,  one  refers 
to  microbes  of  three  known  categories : — 

1.  Bacteria,  which  include  the  causes  of  typhoid,  tuber- 
culosis, anthrax,  and  many  others,  all  of  which  are  classed  as 
vegetable  and  represent  the  lowest  form  of  plant  life.  Usually 
they  do  not  possess  any  complex  life  history,  but  multiply  by 
simple  fission,  and,  in  some  cases  only,  form  a resistant  spore, 
by  means  of  which  adverse  conditions,  fatal  to  the  vegetable 
cell  itself,  can  be  resisted  and  life  maintained. 

2.  Protozoa,  in  the  lower  forms  of  which  multiplication 
is  by  simple  fission,  but  in  the  higher  we  find  the  very  com- 
plicated sexual  and  asexual  cycles  analogous  to  that  indicated 
for  the  parasite  of  malaria.  Many  disease-producing  forms 
of  Protozoa — such  as  malaria,  East  Coast  fever,  and  tick  fever 
of  animals — require  the  intermediation  of  an  insect  host  in 
which  the  sexual  cycle  is  completed ; others — such  as  the 
amoeba  of  dysentery  and  the  coccidia,  which  cause  gastro- 
enteritis in  cattle — do  not  require  an  intermediary  host ; and 
in  the  case  of  coccidia  the  later  stages  of  the  sexual  cycle  are 
undergone  on  the  ground. 

3.  Thirdly,  there  exists  a group  of  germs — if  they  can  be 
so  called — so  small  as  to  be  invisible  to  the  strongest  microscope. 
Their  presence  in  cases  of  disease  can  be  proved  by  experi- 
ment, and  it  can  further  be  shown  that  these  invisible  organisms 
are  of  different  sizes,  because  some  will  readily  pass  through 
filter  candles  of  very  fine  porosity,  while  others,  though  capable 
of  passing  through  coarser  candles,  will  be  withheld  by  these. 
The  ordinary  filter-candle  used  for  domestic  water-supply  will 
permit  the  passage  of  all  germs  of  this  category,  yet  they  retain 
even  very  small  bacteria. 

In  view  of  their  minute  size  and  invisibility,  it  is  readily 
understandable  that  discussion  has  ensued  as  to  the  nature 
of  these  so-called  ultra  visible  viruses ; but  since  with  some  of 
them  it  has  been  proved  that  development  takes  place  within 
an  insect  host,  which  is  the  natural  transmitting  agent,  the 
weight  of  opinion  is  in  favour  of  considering  them  as  a special 
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group  of  the  Protozoa,  or  animal,  rather  than  vegetable, 
cells. 

To  this  group  belong  the  viruses  of  horse-sickness,  heart- 
water,  gastro-enteritis  of  sheep,  and  several  others  of  very 
considerable  importance  to  mankind  and  his  property. 

Our  present  discussion  will,  then,  resolve  itself  into  one 
concerning  the  Arthropoda  and  the  Protozoa — both  families 
of  the  Animal  Kingdom,  and  therefore  worthy  of  attention 
by  zoologists  and  other  workers  in  natural  history.  If  I 
can  induce  some  stock-owners  to  see  the  affinity  between 
natural  history  and  the  very  tangible  interests  of  their  pockets, 
then  I feel  certain  this  Society  will  materially  benefit  by  their 
membership,  and  thereby  from  the  encouragement  which  they 
will  give  to  the  study  of  such  families  as  ticks  and  the  various 
biting-flies — a study  which  will  be  to  the  mutual  advantage  of 
all  members. 

The  phylum  Arthropoda  is  divided  into  five  classes : 
Crustacea,  or  lobsters  and  crabs ; Insecta,  or  six-legged 
arthropods,  including  flies ; Arachnida , including  spiders, 
ticks,  and  mites  ; Myriapoda,  or  centipedes  and  millipedes ; 
and  Protracheata,  a group  of  animals  of  interest  chiefly  because 
they  constitute  a missing  link  between  the  earth-worm  and 
leech  family  and  the  Arthropoda. 

Of  these  five  classes,  two  only — the  Insecta  and  the  Arach- 
nida— include  forms  which  in  virtue  of  their  habits  of  sucking 
mammalian  blood  may  be  the  true  hosts  of  their  diseases. 

The  class  Insecta  is  subdivided  into  a very  large  number 
of  orders,  including  the  locust  and  mantis  ; the  white  ant  and 
thrips ; beetles ; ants  and  bees ; butterflies  and  moths,  &c. 
But  those  of  interest  to  us  to-night  are  the  Diptera  or  flies, 
Syphonoptera  or  fleas,  Hemiptera  or  bugs,  and  Anoplura  or  lice. 
All  known  biting  Insecta  belong  to  one  or  other  of  these  four 
orders  ; and  though  fleas,  bugs,  and  lice  are  known  to  be  carriers 
of  such  human  diseases  as  plague,  Kala  Azar,  and  typhus  fever 
(not  typhoid),  they  have  not  yet  been  proved  to  be  responsible 
for  carrying  any  disease  in  stock,  although  the  effects  of  the 
local  irritation  produced  by  lice  and  fleas  are  well  known  to 
both  horse-  and  dog-owners. 

The  number  of  species  of  lice  and  fleas  is  considerable  in 
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this  country ; and  although  each  species  of  domestic  animal 
is  commonly  affected  with  its  own  species,  there  are  some 
which  will  pass  at  least  a temporary  existence  upon  another 
host. 

We  all  know  how  differently  a flea-bite  may  affect  any  two 
individuals.  It  is  of  interest  to  realise  that  some  species  of 
flea  have  their  own  especial  poison,  and  that  a man  by  constant 
bites  acquires  a tolerance  or  an  immunity  to  a given  flea.  But 
let  that  man  be  bitten  by  a species  to  which  he  has  not  acquired 
a tolerance,  and  he  will  respond  and  react  as  readily  as  any 
other  person.  When  I tell  you  that  in  Nairobi  alone  there 
are  four  species  of  flea  very  common  upon  dogs,  and  at  least  an 
equal  number  on  cats  and  other  animals  (domestic  and  other- 
wise) which  frequent  a house,  you  may  realise  why,  even  after 
long  resistance,  you  sometimes  feel  the  effect  of  a bite. 

Bugs,  in  virtue  of  their  essentially  domestic  habits,  do  not 
enter  into  the  veterinary  field,  so  far  as  is  yet  known ; but  it 
is  quite  conceivable  that  subsequent  research  may  demonstrate 
both  lice  and  fleas  to  be  of  pathological  importance  as  carriers 
of  disease ; and  I suggest  these  two  orders  to  the  members  of 
this  Society  for  study,  both  from  a classification  point  of  view 
and  from  that  of  their  life  histories. 

Among  the  flies  or  Diptem,  we  find  several  species  of 
extreme  importance  as  hosts  and  as  carriers  of  disease  in  man 
and  animals.  Even  those  which  do  not  suck  blood  may  be 
incriminated  ; for  no  one  now  disputes  the  r61e  played  by  the 
common  house-fly  as  a mechanical  carrier  of  the  typhoid  and 
cholera  microbes.  Cases  of  anthrax  in  man  have  also  been 
ascribed  to  their  agency ; and  when  it  is  known  that  the  legs 
and  wings  of  flies,  which  have  walked  over  the  skinned  body 
of  an  animal  dead  of  this  disease,  can  carry  the  germs  for 
twenty  days,  and,  should  those  flies  have  fed  upon  the  meat, 
their  excreta  contain  the  organisms  for  at  least  the  same  time, 
the  justification  for  this  belief  is  obvious.  Should  a house-fly — 
and  with  it  may  be  grouped  those  flesh-  or  meat-flies  so  common 
in  some  neighbourhoods — die  from  any  cause  shortly  after 
having  fed  upon  an  anthrax  carcass,  it  has  been  demonstrated 
that  their  bodies  can  contain  the  anthrax  organism  for  upwards 
of  three  years  at  least.  Flies,  too,  which  hatch  out  from  maggots 
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that  fed  upon  diseased  meat,  contain  the  anthrax  microbe 
in  their  bodies  and  may  infect  through  their  excreta. 

But  our  subject  lies  more  with  those  Diptera  which  possess 
biting  mouth-parts  and  actually  suck  blood.  Such  insects 
must  be  more  dangerous  than  non-biting  flies,  since  they  can 
deposit  the  disease-germs  beneath  the  skin,  and  actually  into 
the  blood-circulation,  through  the  agency  of  the  bite ; whilst 
the  others  merely  deposit  them  upon  the  surface. 

We  have  all  heard  of  the  accidents  which  may  occur  to 
man  or  animal  through  the  use  of  a hypodermic  syringe  that 
is  not  clean  and  sterile.  The  mouth-parts  of  a biting  fly  may 
be  likened  to  this  contaminated  syringe-needle.  By  a previous 
bite  it  has  acquired  an  infection  transmissible  at  a second  or 
subsequent  feed.  If  it  be  at  an  immediate  second  feed,  which 
takes  place  within  a short  time,  and  if  the  germ  involved  does 
not  require  to  undergo  any  developmental  processes  in  the  fly 
body,  the  infection  is  said  to  be  mechanical.  For  such 
mechanical  transmission  it  is  theoretically  conceivable  for 
any  biting  fly,  whose  proboscis  is  like  the  syringe- needle,  to 
acquire  and  to  give  any  infection  of  a microbe  present  in  the 
blood  or  on  the  skin  of  the  bitten  patient.  Tsetse,  mosquito, 
sand- fly,  horse-fly,  and  so  on,  may  be  culpable;  but,  fortunately, 
a limitation  to  this  transmission  is  enforced  by  Nature,  which 
has  endowed  these  several  species  of  flies  with  certain  habits 
of  life.  Some  will  not  enter  a stable ; others  a room.  A few 
bite  only  at  night ; others  only  by  day.  One  must  live  near 
the  water  in  which  it  breeds ; a second  requires  almost  desert 
dryness.  Unless  we  play  into  Nature’s  hands,  and  expose 
our  animals  or  our  men  to  the  ideal  conditions  of  transmission, 
these  mechanical  carriers  are  easily  evaded ; for  in  them  the 
germs  do  not  usually  live  long,  and  a second  bite  at  several 
days’  interval  from  the  infecting  bite  will  be  harmless. 

In  opposition  to  the  mechanical  transference  of  disease  is 
that  known  as  vital  or  cyclical.  In  this,  the  germ,  having 
entered  a suitable  biting  fly  with  the  blood  it  has  ingested, 
commences  a specific  development,  and  converts  the  host 
fly  into  a breeding-place  and  reservoir  for  the  disease.  After 
the  lapse  of  time  necessary  for  the  germ  to  undergo  its  full 
development,  the  fly  can  infect  not  only  at  a succeeding  feed, 
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but  at  every  subsequent  bite.  So  far  as  diseases  of  animals 
are  concerned,  the  outstanding  example  of  this  is  that  of 
trypanosomiasis  or  tsetse-fly  disease  ; in  man,  we  have  malaria, 
elephantiasis,  and  sleeping  sickness — which  last-named  is 
essentially  tsetse- fly  disease. 

There  is  a group  of  disease,  both  in  man  and  animals,  which 
is  believed  to  be  conveyed  by  Bittern ; but  research  is  not  quite 
sufficiently  advanced  (chiefly  owing  to  present  inability  to 
identify  the  microbe)  to  dogmatise  as  to  whether  transmission 
is  mechanical  or  cyclical.  Three  days’  sickness  of  cattle  is 
presumed  to  be  carried  by  midges.  Horse-sickness  may  perhaps 
be  conveyed  by  midges,  gnats,  or  mosquitoes.  Sand-fly  fever 
of  man,  and  yellow  fever  of  the  same  subject,  are  instances  of 
this  class ; and  blue-tongue  in  sheep — a disease  with  marked 
affinity  to  horse-sickness — is  a further  example  of  a condition 
believed  to  be  insect-borne. 

In  some  cases  the  connection  between  the  insect  and 
disease  is  proved,  e.g.  yellow  fewer ; in  others — as,  for  example, 
horse-sickness — it  is  largely  circumstantial.  It  is  known  that 
the  stabling  of  sick  and  healthy  horses  together  is  harmless, 
that  the  disease  is  not  infectious;  and  by  a process  of  elimination 
one  is  reduced  to  apparently  incontestible  evidence  that  some 
nocturnal  flying  ‘ dudu  ’ is  the  responsible  carrier. 

Hundreds  of  thousands  of  pounds  have  been  expended 
upon  the  inquiry  into  the  nature  and  identity  of  this  4 dudu.’ 
At  the  Pretoria  Veterinary  Laboratory  very  extensive  experi- 
ments have  been  conducted  for  several  years  past.  Probably 
every  known  mosquito  in  South  Africa  has  been  collected,  is 
being  bred  under  natural  conditions,  and  is  fed  upon  sick  and 
healthy  horses,  so  far — I am  given  to  believe — without  any 
positive  result. 

Fly  disease,  or  trypanosomiasis,  is  the  condition  of  animals 
which  offers  the  best  example  of  Di'ptera  as  carriers  of  disease. 

The  actual  germ,  or  trypanosome,  belongs  to  one  of  the 
classes  of  the  Protozoa,  and  it  is  characterised  by  certain 
anatomical  features.  All  trypanosomes  are  not  disease- 
producing.  One,  Tr.  Lewisi,  is  very  common  in  wild  rats — even 
in  Nairobi  itself — and  is  carried  from  rat  to  rat  by  fleas  in  which 
a cyclical  development  is  undergone.  Many  fish,  reptiles, 
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birds,  and  small  wild  mammals  harbour  trypanosomes  without 
apparent  injury;  and  there  is  one  quite  common  in  cattle  of 
this  Protectorate,  as  well  as  in  England,  that  does  not  appear 
to  produce  any  symptoms,  and  which  will  not  affect  any  species 
of  animal  but  cattle. 

The  first  disease-producing,  or  pathogenic,  trypanosome 
was  found  in  India  in  1880.  In  forwarding  the  discoverer’s 
report  to  the  Government  of  India,  the  Lieutenant-Governor 
of  the  Punjab  wrote  that  although  this  discovery  might  be  of 
some  interest,  and  of  possible  importance,  he  regretted  that 
Veterinary  Colonel  Evans  had  not  discovered  a cure.  Thirty- 
seven  years  later  the  same  regret  can  be  expressed,  although 
the  number  of  pathogenic  trypanosomes  now  known  in  domestic 
animals  and  man  exceeds  twenty. 

The  geographical  distribution  of  these  trypanosomes,  and 
the  diseases  they  give  rise  to,  is  wide : Persia,  India,  Malay 
States,  and  the  Philippine  Islands  in  Asia  ; Paraguay,  Uruguay, 
Brazil,  Guiana,  and  the  Panama  Canal  Zone  in  America.  In 
Africa  they  extend  from  Zululand  to  the  Mediterranean. 
Australia  is  free,  except  for  cases  imported  from  India.  Europe’s 
only  form  of  disease-trypanosome,  is  one  that  is  not  normally 
transmitted  by  a biting  fly,  but  occurs  chiefly  in  stallions  and 
mares  on  stud  farms. 

Compare  this  distribution  with  that  of  the  tsetse-flies, 
which,  with  one  insignificant  exception,  are  localised  to  Africa. 
In  this  continent,  people  are  accustomed  to  think  that  the 
tsetse- fly  alone  is  the  carrier  of  the  disease  : they  pooh-pooh 
the  idea  that  any  of  the  many  other  species  of  biting  fly  can 
be  a responsible  agent,  forgetting  or  being  ignorant  of  the 
fact  that  in  America  and  Asia  there  must  be  other  means  of 
transmission. 

On  those  continents  it  has  been  demonstrated  that  the 
family  of  horse-flies — Tabanus  and  Haemato'poda  or  blind-fly, 
and  the  genus  Stomoxys  or  4 stinging  house-fly  ’ — may  carry 
infection  by  mechanical  means  from  one  animal  to  another. 
The  proboscis  of  these  flies  is  sharp,  and  is  provided  with  a 
number  of  irregular  teeth,  in  the  shelter  of  which  trypanosomes, 
acquired  from  the  sick  animal’s  blood,  may  lodge, to  be  conveyed 
to  a new  animal  at  the  next  bite.  Fortunately,  we  know  that 
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trypanosomes  do  not  live  for  long  outside  the  body,  and  there- 
fore should  the  contaminated  fly  not  require  another  meal,  or 
should  he  fail  to  obtain  one,  the  infection  will  die  within  a few 
hours.  Usually,  a sick  animal  is  dull  and  lethargic  or  unable 
to  disturb  the  feeding  fly,  which  therefore  obtains  a full  meal, 
and,  when  replete,  does  not  require  another  bite.  As  a result, 
the  infection  of  the  proboscis  dies  out  and  the  fly  becomes 
harmless.  But  were  it  to  be  disturbed  in  the  middle  of  its 
feed,  it  will  immediately  seek  to  finish  the  course ; and  under 
the  conditions  of  close  contact  occurring  in  a span  of  oxen,  or 
among  cattle  put  up  in  the  evening  into  a boma,  or  yard,  there 
is  every  chance  of  a new  beast  being  selected  at  once,  and  the 
dirty  proboscis  will  at  entry  promptly  transmit  infection. 

This  mechanical  transmission  is  not  localised  to  Asia  and 
America.  Morocco,  Algeria,  Tunis,  and  Egypt  suffer  severely 
from  trypanosomiasis,  and  yet  there  are  no  tsetse-flies.  De- 
duced to  smaller  areas,  there  is  evidence  that  outbreaks  of  the 
disease  occur  from  time  to  time  in  places  where  no  tsetse  can 
be  detected,  and  these  outbreaks  occur  in  such  a progressive 
manner  that  it  is  obvious  some  local  agent  is  responsible. 
Remove  or  destroy  the  affected  animals,  and  the  epidemic 
will  cease — sure  proof  that  the  transmitting  fly  is  not  a true 
host  or  reservoir,  in  which  case  it  would  still  be  capable  of 
reviving  the  disease. 

An  outbreak  which  occurred  two  years  ago  on  many  farms 
in  the  Fort  Hall  District  is  an  example  of  mechanical  infection 
extending  from  cattle  that  had  in  all  probability  acquired  the 
disease  through  the  agency  of  tsetse-flies. 

Among  Diytera,  cyclical  transmission  of  trypanosomes  has 
only  been  proved  to  take  place  in  the  tsetse-flies  or  Glossinae. 
Such  has  been  searched  for  by  numerous  workers  with  Tabanus 
and  Stomoxys,  but  without  result ; and  although  it  should  not 
be  argued  that  vital  development  cannot  take  place  in  other 
biting  flies  it  certainly  appears  that  the  Glossina  is  the  true 
and  natural  host  of  the  trypanosome  in  Africa. 

From  the  dawn  of  European  colonisation  native  stock- 
owners  have  ascribed  a poisonous  influence  upon  their  cattle 
to  the  tsetse  : the  earliest  explorers  confirmed  that  belief ; and 
in  1894,  Bruce,  by  a series  of  brilliant  experiments,  proved  that 
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the  tsetse-fly  of  Zululand  carried  a disease,  and  that  this 
disease  was  due  to  a trypanosome  very  similar  to  that  found 
by  Evans,  in  India,  fourteen  years  before. 

Early  in  the  present  century,  sleeping  sickness  of  man — a 
disease  considered  to  have  been  existent  for  many  years  in 
West  Africa — occurred  in  Uganda,  and  within  a very  short 
time  assumed  most  alarming  proportions. 

Investigations  showed  that  a trypanosome,  first  seen  by 
Dutton  in  the  Gambia  in  1902,  was  the  cause,  and  subsequent 
work  proved  that  transmission  was  being  effected  by  one  of 
the  tsetse-flies — Glossina  jpalpalis. 

Until  1909,  however,  proof  was  wanting  that  Gl.  palpalis 
conveyed  in  any  way  but  mechanical.  It  was  realised  that 
simple  mechanical  transmission  alone  did  not  explain  the 
rapidity  of  spread  of  the  disease,  and  its  continued  existence 
in  places  whence  all  known  sources  of  infection  had  been 
removed ; but  attempts  to  demonstrate  a cycle  within  the  fly 
had  failed.  In  that  year  Kleine,  working  on  Lake  Tanganyika, 
discovered  the  secret,  which  has  since  been  confirmed  from 
every  part  of  Africa,  and  has  been  shown  to  exist  for  nearly 
all  well-known  species  of  trypanosome  occurring  in  tsetse-fly 
countries,  and  with  all  the  common  species  of  Glossina. 

The  tsetse-fly  is  bom  clean  ; and  should  it  feed  only  upon 
blood  in  which  no  trypanosomes  occur,  it  will  remain  clean 
and  harmless,  despite  the  severity  of  its  bite,  and  the  avidity 
with  which  it  will  follow  an  animal  in  search  of  a meal.  But 
let  that  fly  once  feed  upon  a beast — whether  wild  or  domestic — 
or  a man,  in  whose  blood  trypanosomes  exist,  a developmental 
cycle  promptly  commences,  and,  being  completed  about  a 
fortnight  later,  that  fly  is  capable  of  infecting  a susceptible 
animal  at  each  succeeding  bite,  practically  speaking,  for  so 
long  as  it  lives. 

The  developmental  cycle  can  be  traced  within  the  body 
of  the  fly ; and  it  is  interesting  to  note  that  even  such  a low 
animal  as  a trypanosome  can  select  the  special  part  of  a fly’s 
body  in  which  the  development  can  proceed.  A group  of 
trypanosomes,  of  which  Tr.  gambiense — the  cause  of  sleeping 
sickness — may  be  taken  as  a type,  develop  in  the  intestinal 
tract,  and  finally  invade  the  salivary  glands : they  do  not 
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develop  in  the  proboscis.  A second  group  develop  in  the 
intestinal  tract  and  the  proboscis,  and  do  not  invade  the 
salivary  glands.  To  this  group  belong  those  forms  commonly 
found  in  stock,  and  which  are  capable  of  infecting  cattle, 
horses,  dogs,  and  small  animals  of  the  laboratory — such  as 
rats  and  rabbits. 

A third  group  develop  only  in  the  proboscis,  never  in  the 
intestinal  tract.  The  trypanosomes  of  this  group  are  peculiar 
not  only  in  this  mode  of  development,  but  also  in  their  micro- 
scopical appearance  in  the  blood  of  infected  animals,  and  from 
the  fact  that  they  will  not  affect  dogs,  rats,  and  rabbits,  and  are 
primarily  disease-producers  in  cattle,  much  more  rarely  of  horses. 

By  the  dissection  and  examination  of  wild  tsetse-flies, 
therefore,  it  is  possible  to  form  an  idea  of  the  class  of  trypano- 
some to  be  encountered  in  a given  locality,  and  an  indication 
of  the  practical  application  of  this  is  offered  by  the  recent 
operations  in  German  East  Africa.  Had  a pre-war  survey 
been  possible,  enormous  saving  of  animal  life  might  have 
been  effected. 

It  must  not  be  forgotten,  however,  that  a tsetse-fly  may 
become  infected  with  more  than  one  species  of  trypanosome — 
a fact  that  would  complicate  the  diagnosis  by  dissection  alone, 
but  which  also  finally  dispels  the  view  that  one  species  of 
fly  carries  only  one  species  of  trypanosome. 

In  this  Protectorate  we  have  found  about  ten  species  of 
trypanosome,  the  identification  of  which  is  made  on  the  main 
grounds  of  (1)  microscopical  appearance,  and  (2)  effect  upon 
animals. 

By  the  microscopical  appearance,  we  can  readily  dis- 
tinguish a small  form  of  only  10  to  15  micron  from  a giant 
form  of  50  to  70.  Some  trypanosomes  possess  a long  free 
flagellum ; in  others  this  is  absent.  In  some  the  undulating 
membrane  is  much  better  developed  than  in  others ; and  in 
one  species  a small  and  characteristic  nuclear  body,  which 
occurs  in  all  others,  is  missing. 

So  by  the  effect  upon  animals.  There  is  a group  which  will 
not  infect  dogs  and  laboratory  animals — e.g.  rats,  guinea-pigs, 
and  rabbits  ; and  of  this  group,  most  of  which  can  affect  cattle 
and  sheep,  are  species  which  will  not  produce  disease  in  horses 
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and  mules.  There  is  one,  however,  which  we  obtained  from 
Yoi,  which  did  not  affect  any  inoculated  animal  except  mules 
and  donkeys.  Oxen,  sheep,  dogs,  rats,  guinea-pigs,  and  rabbits 
were  not  susceptible  ; yet  the  trypanosome  was  so  virulent  as 
to  kill  mules  and  donkeys  within  six  days  of  inoculation, 
and  to  reproduce  most  exaggerated  symptoms  like  those  of 
horse-sickness. 

Opposed  to  this  group,  the  majority  of  trypanosomes  will 
affect  both  domestic  and  laboratory  animals — usually,  how- 
ever, with  variations  in  course,  or  symptoms  which  can  be 
employed  as  bases  for  classification.  Thus,  one  of  the  most 
common  and  serious  infections  of  horses  in  German  East 
Africa  does  not  kill  cattle,  although  these  animals  may  harbour 
the  trypanosome  for  years  and  therefore  act  as  reservoirs. 
Another  form,  which  killed  many  cattle  in  the  Fort  Hall 
epidemic  of  two  years  ago,  is  much  less  pathogenic  to  horses ; 
for  although  one  or  two  died  of  an  acute  disease,  the  majority 
recovered  spontaneously,  and  are  still  alive  and  well  over  two 
years  after  infection. 

It  will  be  clear  to  you  now  that  tsetse-fly  disease  is  not 
due  to  the  fly,  but  to  the  particular  species  of  trypanosome 
conveyed ; and  with  this  knowledge  it  will  be  understandable 
how  diverse  the  experience  of  different  men  will  be.  The  one 
may  lose  all  cattle ; another  all  horses.  A third  will  assure 
you  that  he  has  an  absolute  cure  or  preventive,  because  he 
did  not  lose  his  horse  or  his  ox  when  a fourth  owner  did.  These 
results  are  due  to  nature : due  to  the  species  of  trypanosome 
involved,  and  rarely  to  any  intervention  ; for  we  must  still 
regret  with  the  Lieut. -Governor  of  the  Punjab  in  1880,  that 
a cure  has  not  yet  been  found. 

The  time  at  my  disposal  is  too  short  to  enter  into  the  vexed 
question  of  game  and  its  relation  to  the  Glossinae,  and  I give 
the  Hon.  Secretary  the  free  tip  that  Mr.  Percival  be  asked 
to  afford  the  Society  the  benefit  of  his  large  experience  on 
this  point.  But  I have  said  enough  to  prove  to  you  that  the 
tsetse  must  acquire  the  trypanosome  infection  before  it  becomes 
harmful ; and  we  know  that  many  varieties  of  game  can  harbour 
trypanosomes  in  their  blood  and  serve  as  reservoirs  for  these 
diseases. 
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I have  not  enumerated  the  different  species  of  Glossina 
occurring  in  this  Protectorate,  or  attempted  to  describe  the 
particular  habits  of  life  of  each.  As  carriers  or  hosts  of  trypano- 
somes, they  are  all  one ; though  the  severity  of  disease  will 
be  modified  by  habits,  just  as  was  the  case  with  mechanical 
transmission  by  Stomoxys  and  Tabanus.  A tsetse  which 
prefers  a desert  and  comparatively  game-free  country  will 
naturally  be  less  prone  to  infection  than  one  which  lives  in  a 
bush  and  densely  game-packed  district.  The  chief  carrier  of 
sleeping  sickness  is  Gl.  palpalis — a fly  that  will  not  live  away 
from  certain  types  of  river  banks.  Such  an  insect  must 
eventually  be  more  dangerous  to  people  who  day  by  day  have 
to  go  to  the  river  for  water  or  fishing,  than  one  like  Gl.  morsitans, 
which  will  live  many  miles  from  water  and  has  a wide  range 
of  flight.  The  odds  against  any  one  man  coming  in  contact 
with  the  same  fly  at  a future  time  are  much  less  in  the 
case  of  the  restricted  and  somewhat  domesticated  palpalis 
than  in  the  disseminated  morsitans,  which  studiously  avoids 
habitations. 

Let  us  now  turn  to  the  second  class  of  Arthropoda,  which 
we  said  sucked  blood,  and  were  of  importance  as  disease 
producers — the  Arachnidae. 

Of  the  five  principal  orders  into  which  the  Arachnidae 
are  divided,  and  which  include  such  forms  as  spiders  and 
scorpions,  only  one,  the  Acarina,  is  relative  to  our  present 
subject. 

The  Acarina  themselves  are  divided  into  a number  of 
families,  of  which  the  Ixodidae,  or  ticks,  and  the  Sarcoptidae, 
or  mites  and  mange  parasites,  are  the  only  ones  of  immediate 
interest. 

The  diseases  produced  in  animals  by  the  Sarco'ptidae  are 
in  great  measure  comparable  to  those  due  to  lice  and  fleas  : 
they  are,  fundamentally,  of  an  external  and  irritating  character, 
and  due  to  the  mechanical  annoyance  of  this  parasite  itself 
rather  than  to  any  specific  micro-organism  conveyed.  Itch 
in  man,  mange  in  dog  and  horse,  and  scab  in  sheep,  are  the 
principal  conditions  : each  is  due  to  distinct  and  specific  forms, 
which  only  exceptionally  pass  from  one  species  of  animal  to 
another.  Although  known  as  mange  in  each  case,  there 
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are  species  of  three  distinct  genera  which  may  cause  the 
disease — the  type  and  severity  of  which  varies  according  to 
the  particular  parasite  involved,  and  the  treatment  to  be 
effective  must  be  accordingly  modified. 

Investigation  into  the  life  history  of  Sarcoptes  Scabei,  the 
cause  of  sheep  scab,  has  enabled  sheep-owners  to  check  the 
disease  very  materially,  as  it  has  revealed  the  weakest  point 
for  attack  by  the  dipping-fluids  and  the  interval  between 
dipping  that  is  best  for  this  attack.  As  this  disease  is  estimated 
to  cause  a loss  of  five  million  pounds  sterling  per  annum  to 
flock-masters  of  the  British  Empire,  the  importance  of  this 
insignificant  parasite  is  apparent. 

As  with  the  scab  parasite,  so  also  with  ticks : the 
mechanical  inconvenience  caused  by  these  pests  is  enormous. 
Have  we  not  sometimes  seen  a dog  whose  body  is  literally 
covered  with  ticks,  of  all  ages  and  sizes  ? In  some  countries 
of  the  world,  cattle  and  horses  may  be  seen  similarly  covered  ; 
and  you  can  then  well  believe  that  the  milk-yield  of  a cow  so 
attacked  may  be  reduced  40  per  cent.,  and  that  calves  reared 
under  these  conditions  are  stunted  and  take  much  longer  to 
come  to  maturity.  In  this  country  it  is  fortunate  that  we 
are  not  quite  so  bad  as  others  ; but  even  here  our  collective 
losses  from  mechanical  annoyance  by  ticks  must  be  very 
great. 

Much  greater,  however,  are  those  due  to  the  tick  as  a 
disease-carrier.  Relapsing  fever  of  man  has  caused  serious 
losses  among  the  troops  in  German  East  Africa : Redwater, 
anaplasmosis,  and  East  Coast  fever  of  cattle  are  a constant 
drain  upon  this  country’s  resources,  and  tick  fever  of  dogs 
has  caused  many  of  us  to  lose  a cherished  pet. 

In  order  to  appreciate  the  way  in  which  these  diseases  are 
carried,  we  must  be  familiar  with  the  life  history  and  habits 
of  the  tick ; and  here  at  once  we  find  two  definite  plans,  each 
followed  by  the  members  of  the  two  main  divisions  into  which 
the  Ixodidae  are  divided. 

The  so-called  human-tick  of  Uganda,  German  East  Africa, 
and  the  Northern  Erontier,  and  the  fowl-tick  which  occurs  at 
Mombasa,  are  representatives  of  the  one  group,  or  Argasidae, 
the  members  of  which  live  in  cracks  of  the  walls  or  floors  in 
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buildings,  under  stones  and  other  sheltered  places  of  camping- 
grounds,  and  only  come  out  to  feed  especially  at  night.  A 
few  minutes  suffice  for  the  meal,  and  they  then  retire  to  their 
seclusion  to  digest  the  meal,  and  in  the  case  of  the  female  to 
lay  a few  eggs.  This  programme  may  be  repeated  whenever 
opportunity  offers,  for  these  ticks  may  live  for  two  or  three 
years. 

The  disease-germs  wdiich  these  Argasidae  can  carry  are 
of  a particular  genus  known  as  Spirillum,  or  Spirochaeta  ; and 
not  only  is  the  tick,  once  infected,  capable  of  giving  the  disease 
at  succeeding  bites,  but  the  young,  born  of  an  infected  mother, 
are  also  infective.  Spirillum  or  relapsing  fever  of  man,  and 
spirillum  disease  of  fowls,  are  the  only  two  conditions  in  this 
country  caused  by  the  Argasidae  with  which  I am  familiar. 

The  second  group,  or  Ixodidae,  is  that  in  which  the  popularly 
called  tick  falls.  The  adults  of  this  group  remain  on  an  animal 
for  many  days,  during  which  time  blood  is  being  ingested. 
When  replete,  the  female  drops  to  the  ground,  and  under  a tuft 
of  grass  or  other  shelter  proceeds  to  lay  her  eggs  to  the  number 
of  several  thousand,  and  then  dies.  She  does  not,  as  is  the  case 
with  the  Argasidae,  return  to  the  attack,  and  she  is  therefore 
incapable  of  spreading  disease  directly  from  one  animal  to 
another. 

From  the  egg  a minute  larva  or  seed-tick  hatches,  in  one 
to  two  months,  and  these  larvae  climb  up  a blade  of  grass  and 
there  await  the  arrival  of  a passing  animal,  to  which  they  attach 
themselves.  In  a few  days  they  become  engorged  with  blood, 
and,  according  to  the  species  of  tick,  either  fall  to  the  ground 
in  order  to  moult  into  a nymph,  or  undergo  that  change  on 
the  host’s  body. 

If  they  fall  to  the  ground,  they  seek  a sheltered  spot  again, 
and  in  one  to  two  months  the  emerged  nymph  is  once  more 
awaiting  a passing  animal. 

The  nymph  feeds  upon  the  host  for  some  days,  and  when 
engorged  once  more  requires  to  moult — an  operation  which 
takes  place  on  the  animal  or  on  the  ground,  depending  again 
upon  the  species  concerned.  One  to  two  months  after  the 
repletion  of  the  nymph,  the  fully  mature  and  sexually  perfect 
adult  or  imago,  which  results  from  the  moult,  is  ready  to  feed 
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again.  Copulation  is  effected ; the  fecundated  female  when 
replete  falls  off  the  animal,  and  shortly  after  commences 
ovipositing,  and  we  have  therefore  a complete  metamorphosis 
with  larval,  nymphal,  and  adult  stage  passed  upon  an  animal 
host. 

The  blue-tick  of  Eedwater  and  Anaplasmosis  ( Boophilus 
annulatus)  passes  all  three  stages  and  effects  both  moults  on 
the  one  host.  The  red-legged-tick  of  horse-biliary  fever  (Rliipi- 
cejphalus  evertsi)  passes  the  larval  and  nymphal  stages  on  one 
host,  and  moults  from  nymph  to  adult  on  the  ground.  The 
brown-tick  of  East  Coast  fever,  and  sheep  gastro-enteritis 
(Rh.  ajpjpendiculatus),  the  bont-tick  of  Heartwater  ( Amblyomma 
variegatum),  and  the  dog-tick  of  tick  fever  ( Haemaphysalis 
Leachii)  require  three  hosts,  moulting  from  larva  to  nymph, 
and  from  nymph  to  adult,  on  the  ground. 

With  the  exceptions  of  the  viruses  of  sheep  gastro-enteritis 
and  of  Heartwater,  which  belong  to  the  ultravisible  class,  the 
organisms  conveyed  by  the  above-mentioned  ticks  belong  to 
the  Protozoa  ; but,  unlike  trypanosomes,  which  swim  about 
in  the  blood,  these  are  non-motile,  and  are  found  within 
the  red  blood  corpuscles.  From  the  pear-shaped  body  of  the 
first-discovered  member  they  are  termed  Piroplasma. 

Although  it  is  known  that  these  Pirojplasma  must  undergo 
some  developmental  cycle  in  the  ticks,  research  has  not  yet 
clearly  demonstrated  it ; but  experimental  evidence  shows  that 
for  each  disease,  the  cause  of  which  is  distinct,  a cycle  different 
or  modified  is  undergone. 

It  is  by  this  knowledge  of  transmission  that  stock-owners 
are  enabled  to  circumvent  disease  : either  by  destroying  all 
ticks  or,  failing  this,  those  forms  or  stages  which  acquire  or 
which  give  infection. 

We  have  emphasised  that  the  Ixodidae  do  not  directly 
pass  from  one  animal  to  another ; and  in  the  case  of  the  blue- 
tick  of  Eedwater  it  was  stated  that  all  stages,  from  larva  to 
adult,  were  spent  on  a single  host.  It  might  therefore  be  asked 
how  such  a tick  could  carry  disease.  Experiments  show  that 
the  young  larvae,  born  of  a parent  that  fed  upon  an  ox  in  which 
the  Eedwater  parasites  are  present,  will  convey  the  disease 
when  they  first  attach  themselves  to  a host. 
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It  has  also  been  shown  that  even  though  these  larvae 
feed  upon  a horse  or  other  animal  which  is  not  susceptible 
to  the  bovine  Kedwater  parasite,  and  reaching  maturity 
eventually  give  rise  to  a second  generation  of  larvae,  these, 
too,  are  still  infective  and  capable  of  giving  rise  to  the  disease. 
Infection  then  passes  through  the  egg. 

The  parasite  of  dog-tick  fever  ( Piroplasma  canis)  also  passes 
through  the  egg,  having  been  acquired  by  the  adult  female 
feeding  upon  a parasite-containing  dog ; but  in  this  case  the 
infection  is  not  given  to  the  dog  upon  which  the  larvae  feed, 
nor  to  that  on  which  the  nymphs  feed.  The  infection  lies 
dormant  through  these  two  stages,  and  is  only  transmitted 
by  the  bite  of  the  young  adult  tick. 

In  East  Coast  fever  the  infection  is  acquired  at  the  larval 
feed  and  conveyed  as  a nymph  ; or  acquired  as  a nymph  and 
given  as  an  adult.  The  parasite  cannot  lie  dormant  through 
the  nymphal  stage,  nor  does  it  pass  through  the  egg. 

Biliary  fever  of  the  horse  is  acquired  during  the  larval  or 
nymphal  stage,  which  in  the  case  of  Bh.  evertsi  are  passed  on 
the  same  host,  and  given  by  the  young  adult. 

Heartwater  infection  is  acquired  at  either  the  larval  or  the 
nymphal  stage,  and  given  at  the  succeeding  one,  as  is  the  case 
with  East  Coast  fever  : but  here  the  infection  may  lie  dormant 
through  the  nymphal  stage  should  this  be  passed  on  an  un- 
susceptible animal,  and  be  transmitted  as  an  adult.  It  does 
not  pass  through  the  egg. 

Gastro-enteritis  in  sheep  can  be  transmitted  by  an  adult 
Bh.  appendiculatus,  the  brown-tick,  which  fed  as  a nymph  on 
a sick  sheep.  Up  to  now,  we  have  been  unable  to  incriminate 
any  other  stages. 

In  addition  to  the  above-mentioned  ticks  there  are  four 
other  species  fairly  common  in  certain  parts  of  the  Protectorate, 
which  we  have  not  yet  been  able  to  rear  successfully  under 
experimental  conditions,  and  they  have,  therefore,  not  yet 
been  proved  carriers  of  any  disease.  But  there  is  no  doubt 
that  subsequent  research  will  show  them  capable  of  transmitting 
some  infection  either  known  or  new. 

The  importance  of  being  able  to  breed  and  rear  ticks  is 
obvious  in  view  of  what  was  said  regarding  their  destruction 
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at  different  stages.  A knowledge  of  the  length  of  time  any 
particular  stage  remains  on  an  animal  is  imperative,  otherwise 
the  dipping-fluid  may  be  applied  at  such  an  interval  that  the 
tick  had  been  on  the  animal,  conveyed,  or  taken  infection,  and 
left  before  the  next  application. 

The  blue-tick,  which  passes  all  stages  on  the  one  host,  and 
stays  there  about  a month,  is  naturally  more  easily  dealt  with 
than  the  brown-tick,  which  in  its  dangerous  larval  and  nymphal 
stages  may  only  remain  on  an  animal  for  as  short  a period  as 
three  days,  and  a dipping-bath  efficacious  against  the  first 
would  be  practically  useless  against  the  second. 

The  time  various  stages  of  tick  remain  on  the  ground  is 
equally  important.  They  do  not  live  for  ever  ; and  it  has  been 
shown  that  by  destocking  pastures  for  eighteen  months  all 
Ixodidae  will  have  been  starved  out.  This  is  not  always 
possible ; but  destocking  of  portions  of  the  land  may  also  be 
employed.  Suppose,  for  instance,  an  owner  has  several  cases 
of  East  Coast  fever  in  cattle  grazing  on  a portion  of  his  land. 
If  he  so  kraals  those  animals  that  the  infective  larvae  or 
nymphae  fall  on  a restricted  area,  he  may  with  confidence  move 
the  clean  balance  of  his  herd  to  the  uninfected  lands.  These 
larvae  and  nymphs  will  take  at  least  a month  to  moult  and 
become  infective,  by  which  time  the  stock  has  been  moved  out 
of  their  range. 

Such  are  the  methods  for  circumvention  of  disease,  which 
are  only  possible  when  full  knowledge  of  parasite  and  insect 
has  been  acquired.  The  study  is  as  yet  in  its  infancy ; but 
even  this  infant  has  effected  savings  of  millions  of  pounds. 
How  much  more  will  the  grown-up  be  capable  of  ? 

To  reach  the  grown-up  stage  quickly  there  must  be  more 
workers  following  upon  organised  lines.  If  I have  set  your 
cerebral  cells  moving  in  this  direction  and  obtained  one  disciple 
to  the  view  that  my  subject  is  natural  history  in  the  real 
meaning  of  the  term,  I am  satisfied ; for  I know  this  Society 
will  foster  that  disciple,  and  one  can  reasonably  look  to  the 
day  when  it  will  have  achieved  even  greater  celebrity  as  an 
organisation  competent,  qualified,  and  willing  to  consider  the 
vast  economic  problems  which  lie  even  within  the  least  of  the 
lesser  animals. 
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ON  LEMURS  AT  MOROGORO,  G.E.A. 

By  Arthur  Loveridge 

June  9. — Returning  along  the  road  at  night,  I heard  a cry 
with  which  I am  familiar.  It  is  like  the  quacking  of  a duck, 
but  a little  more  raucous ; so  that,  hitherto,  I had  supposed  it 
was  made  by  a hornbill.  Being  a moonlight  night,  I stalked 
the  creature,  and,  coming  beneath  the  tree  in  which  it  was, 
found  it  to  be  a squirrel.  The  creature  was  very  bold,  and 
continued  its  cry  without  attempting  to  escape ; it  made 
another  low  throaty  sound,  not  unlike  the  growling  of  a cat. 

October  8. — Went  in  search  of  the  lemurs  that  cry  in  the 
trees  around  here  at  nights,  and  shot  four.  Three  were 
measured  as  follows : 

Male. — Head  and  body,  12  ins. ; tail,  14  ins. ; hind  foot, 
3 ins. ; ear,  1 J ins.  This  specimen  had  its  stomach,  and  around 
the  testes,  full  of  worms — the  latter  may  have  escaped  from 
bullet-holes  that  perforated  the  intestines. 

Male. — Head  and  body,  11  ins. ; tail,  15  ins. ; hind  foot, 
3J  ins. ; ear,  If  ins. 

Female. — Head  and  body,  12  ins. ; tail,  14|  ins. ; hind  foot, 
3 ins. ; ear,  2 ins.  This  specimen  had  a well-developed  young 
one  in  the  uterus,  with  its  head  directed  towards  the  Fallopian 
tubes. 

October  9. — The  natives  told  me  that  these  lemurs  are  to 
be  captured  by  putting  jpombe  (native  beer)  in  coco-nuts  in 
trees  which  they  frequent.  The  creature  drinks  until  intoxi- 
cated, and  if  sought  out  early  the  following  morning  falls  an 
easy  prey,  as  its  judgment  for  making  the  prodigious  jumps, 
by  which  it  would  in  ordinary  circumstances  escape,  fails. 
Acting  on  this  advice,  I gave  a boy  half  a rupee  to  get  a bottle. 
He  told  me  next  morning  that  he  found  a lemur  in  the  very 
top  of  the  tree,  but,  as  he  was  climbing  up,  it  escaped  to  the 
next  tree,  where  he  threw  stones  at  it,  but  it  again  got  away. 
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Exactly  how  much  truth  there  was  in  this  story  it  would 
be  hard  to  say  ; but  one  thing  was  certain,  and  that  was — the 
fombe  was  gone. 

[The  story  is  quite  correct;  lemurs  are  often  caught  by 
this  device. — Editor.] 

November  17. — Shot  a male.  Head  and  body,  11  ins.; 
tail,  15  ins. ; hind  foot,  3J  ins. ; ear,  If  ins.  This  was  at 
8 p.m.,  and  the  creature  was  crouching  among  a tangle  of 
vegetation  about  twenty  feet  from  the  ground. 

November  18. — Was  told  a lemur  was  asleep  in  the  top- 
most branches  of  one  of  the  acacia-trees  which  form  an  avenue 
along  the  roadside.  As  a native  ascended  the  tree,  the  lemur 
awoke,  and  without  delay  bounded  like  a rubber  ball  into  the 
next  tree.  Thus  commenced  a hunt  which  lasted  fully  half 
an  hour,  and  ended  in  the  lemur  being  shaken  into  the  road, 
and  I was  able  to  clap  a sack  over  it  as  it  swarmed  up  the 
trunk  of  another  tree.  The  campaign  consisted  of  putting 
seven  boys  into  different  trees,  and  as  the  creature  reached 
any  one  tree  the  boy  in  it  shook  the  branches  violently  until 
the  wearied  lemur  made  for  the  next,  where  the  process  was 
repeated.  At  the  outset,  it  gained  a very  large  tree  not  unlike 
an  elm,  but  which  was  fortunately  bare  of  foliage.  On  a boy 
following  it  up  to  the  top,  it  jumped  off,  and,  sailing  through 
the  air  with  extended  hands  and  feet,  landed  on  the  top  of  an 
acacia,  twenty-five  feet  below,  with  perfect  ease  and  grace. 

November  20. — Whilst  provided  with  jam,  paupaw-fruit, 
leaves,  and  milk,  the  lemur  attacked  a 21 -inch  chameleon  that 
I had  in  the  same  cage,  and  chewed  its  tail  to  a rag.  The  cage 
was  12  feet  long,  6 feet  high,  and  7 feet  wide.  Gave  lemur 
away. 

December  1. — At  5 p.m.  my  native  youth  arrived  exultantly 
with  a small  lemur  no  larger  than  a tennis-ball.  Except  for 
the  long  bushy  tail  and  very  human  hands  and  feet,  it  is  the 
living  image  of  a furry  teddy-bear.  It  sleeps  curled  up  like 
a dormouse  during  the  day,  and  is  fed  at  dusk  and  daybreak 
on  milk  and  sugar,  which  it  licks  from  my  finger-tip ; it  has 
also  eaten  very  small  bits  of  date.  Besides  the  cry  of  the 
adult,  which  it  has  made  each  time  the  mess-bugle  has  been 
blown,  it  makes  a queer  little  noise  not  unlike  the  rattling  of 
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peas  in  an  empty  pod ; still  more  is  it  like  the  noise  made  by 
big  longicorn  beetles  which  rnb  their  thorax  against  the  elytra. 
This  cry  is  apparently  one  of  hunger  or  dissatisfaction. 

The  mother  was  in  a euphorbia-tree ; and  when  a native 
threw  up  some  stones  she  escaped  into  another,  leaving  the 
young  one,  which  clung  the  tighter  to  its  branch.  Seeing 
euphorbias  are  so  rotten,  my  toto  exhibited  considerable 
pluck  in  swarming  up  some  lianas  and  bringing  the  lemur 
down.  I set  off  at  once,  as  the  spot  was  only  800  yards  from 
my  tent.  I shot  both  male  (head  and  body,  10  ins. ; tail, 
13  ins. ; hind  foot,  3J  ins. ; ear,  If  ins.)  and  female  (head 
and  body,  11  ins. ; tail,  13  ins. ; hind  foot,  3|  ins. ; ear,  If 
ins.),  which  were  hiding  in  dense  patches  of  parasitic  vegetation 
on  adjacent  trees. 


GAME-NETTING  IN  UZIGUA 
By  D.  K.  S.  Grant 

While  at  Handeni  in  German  East  Africa,  in  the  capacity 
of  Assistant  Political  Officer,  I was  frequently  asked  by  Wazigua 
natives  if  the  new  Serkali  had  any  objections  to  the  revival 
of  their  paa  drives — a practice  which,  they  told  me,  the 
German  Government  had  forbidden.  Paa  is  the  Swahili 
word  for  the  Neotragus,  or  dik-dik. 

The  persistence  of  the  people  aroused  my  interest  in  the 
matter,  and  I accordingly  told  a neighbouring  jumbi  (a 
small  chief)  to  arrange  a drive  for  me  to  watch,  in  order  that 
I might  form  an  opinion  as  to  the  desirability,  or  the  reverse, 
of  granting  the  much-desired  permission  throughout  the  area 
under  my  charge. 

Uzigua,  the  country  round  Handeni  Station,  is  very  poorly 
watered  and  almost  entirely  covered  with  dense  bush,  in 
which  dwarf  antelope  of  several  species  abound. 

The  following  morning,  I accompanied  a crowd  of  old  men 
and  boys  to  the  particular  place  of  bush  chosen  for  the  day’s 
operations. 
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The  Wazigua  are  a decadent  race,  whose  young  men  are 
too  lazy  to  participate  even  in  this  popular  form  of  hunting, 
which  means  for  them  a greatly  desired  addition  of  meat  to 
their  eternal  ugali  (mealie  porridge). 

The  natives  present  had  collected  from  nine  villages, 
scattered  over  some  twenty  square  miles  of  country  round  the 
boma,  and  from  each  village  two  or  three  old  men  had  brought 
their  nets.  These  nets  are  of  a large  mesh,  about  three  inches, 
and  very  well  made  of  a string  twisted  out  of  the  fibrous  bark 
of  a small  tree,  which  grows  everywhere  throughout  this  bush 
country.  In  length  the  nets  vary  from  six  to  fifteen  yards,  and 
are  about  four  feet  high.  To  each  net  is  hung  several  charms, 
in  the  form  of  small  pieces  of  wood  wrapped  in  goat-hide,  and 
of  course  these  possess  power  to  draw  the  quarry  to  the  net. 
It  is  common,  also,  to  sprinkle  blood  of  captured  paa  on  the 
nets,  as  the  net-owners  maintain  that  it  attracts  the  game. 

Virgin  bush  is  generally  avoided,  and  operations  confined 
to  the  barati  or  bush  grown  up  on  land  cultivated  four  or 
five  years  ago  and  then  abandoned.  The  barati  is  not  so 
dense  as  untouched  bush,  and  the  paa  certainly  seem  to 
prefer  it. 

Absolute  silence  is  kept  on  approaching  the  ground  to  be 
driven  over.  The  net-owners,  carrying  their  nets  coiled  on 
the  left  arm,  file  out  rapidly  from  a given  point  and  hang  the 
nets  in  a rough  but  continuous  semicircle,  using  any  twig  or 
thorn  for  their  support ; when  no  suitable  support  presents 
itself,  a quick  cut  with  a knife  into  the  bark  of  a stem  at 
the  desired  height  from  the  ground  provides  a niche  for  the 
string. 

It  is  necessary  to  work  as  quickly  and  silently  as  possible, 
as  the  paa  are  most  shy  and  wary,  leaving  the  place  immediately 
on  hearing  a noise.  So  skilfully  and  fast  do  the  old  men  work, 
that  I saw  a semicircle  of  net  over  150  yards  in  length  laid 
out  under  four  minutes. 

While  the  net-owners  are  at  work,  the  remainder  of  the 
party  divides  into  two  lots,  which  station  themselves  one  at 
each  end  of  the  net  line;  then,  joined  by  about  half  of  the 
net-owners  themselves,  they  extend  at  a run  inwards  in  a 
semicircle  and  commence  to  drive. 
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A few  men  remain  hidden  in  the  bush,  well  to  the  rear  of 
the  nets.  Usually  one  man  watches  about  three  nets.  It  is 
the  watcher’s  business  fco  catch  and  kill  the  paa  when  entangled 
in  the  net,  and  to  record  in  whose  net  the  captures  take  place. 

The  drive  commences  almost  in  silence  but  for  the  slashing 
of  the  beaters’  sticks.  When  a paa  is  flushed,  the  beaters,  by 
yelling  and  waving  their  arms,  try  to  drive  it  towards  the 
nets  and  prevent  it  breaking  through  their  line,  as  it  almost 
invariably  attempts  to  do. 

It  is  of  great  importance  while  beating  to  be  the  first  to 
spot  the  paa,  as  this  is  taken  into  account  in  making  the 
final  division  of  the  bag.  The  appearance  of  each  animal  is 
invariably  followed  by  heated  discussions  between  the  rival 
claimants  of  first  view,  so  that  soon  the  beat  goes  forward  amid 
a fearful  din. 

A drive  lasts  about  a quarter  of  an  hour,  and  seldom  results 
in  the  capture  of  more  than  one  paa,  while  very  frequently 
it  is  an  absolute  failure. 

The  Wazigua  say  the  paa  is  the  most  cunning  of  all  the 
animals,  and  knows,  on  hearing  the  beaters,  not  only  that  he 
has  to  deal  with  a net,  but  also  in  which  direction  to  expect  it. 

Certainly,  I saw  paa  breaking  back  through  the  beaters 
without  hesitation,  when  put  up,  in  preference  to  running 
forward  and  away  from  the  noise. 

After  watching  two  or  three  quite  unsuccessful  drives, 
I was  told  that  the  cunning  of  the  paa  was  now  to  be 
out-matched,  and  in  the  following  way. 

The  nets  were  lined  out  as  before,  at  a place  where  several 
paa,  that  had  already  broken  through  the  beaters,  had 
hidden.  This  time  the  beaters  lined  up  along  the  nets,  and, 
stepping  over,  proceeded  to  drive  in  silence  away  from  them. 
The  idea  being  that  the  paa,  encouraged  by  their  earlier 
success,  would  again  break  through  and  then  run  into  the 
nets  behind. 

Strangely  enough  this  was  successful,  and  in  a few  minutes 
two  paa — an  old  female  and  young  buck — were  in  the  nets, 
and  crying  horribly  as  the  watchers  caught  and  dispatched 
them  with  blows  on  the  neck. 

The  Wazigua  will  continue  driving  all  day  in  the  heat.  On 
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inquiry,  I learnt  that  the  average  bag  is  eight  or  ten ; and  that 
very  often  only  one  or  two,  even  none  at  all,  would  be  caught. 

Occasionally,  a young  bush-buck  or  Harvey’s  duiker  is 
bagged,  and  is  a great  prize.  Dik-dik  are  scarce  here. 
Wart-hog  and  bush-pigs  often  rush  through  the  nets,  damaging 
them  badly;  without  being  held. 

The  final  division  of  the  meat  is  of  interest,  if  only  for 
its  complication.  The  skin  of  each  animal  is  stripped  back 
from  the  limbs,  which  are  then  divided  evenly  among  all  the 
participants  in  the  drive.  The  owner  of  a net  in  which  a 
pact  is  caught,  in  addition  to  his  share  of  the  limbs,  claims 
the  whole  trunk,  head,  and  skin  as  his  own,  but  without  the 
stomach,  liver,  &c.,  which  are  the  portion  of  the  first  man  to 
see  that  particular  animal.  How  the  beater  could  prove 
that  the  actual  pact  he  saw  was  caught  in  any  one  net 
remained  a mystery  to  me,  but  to  the  natives  seemed  quite 
obvious. 

If  a ypaa  is  caught  without  anyone  laying  claim  to  having 
been  the  first  to  see  it,  the  stomach  goes  to  the  man  tending 
the  net  which  held  it. 

The  division  is  made  by  the  oldest  man  present,  whose 
decisions  are  accepted  without  a murmur ; but  the  miserable 
portion  of  meat  falling  to  each  man’s  share,  other  than  that 
of  the  net-owners,  &c.,  seemed  a most  inadequate  reward  for 
the  strenuous  work  of  the  day. 

It  is  in  the  desire  to  obtain  some  food-stuff  to  relieve  the 
monotony  of  mealie-meal,  which,  unlike  the  case  of  most 
other  tribes,  forms  the  almost  sole  diet  of  the  Wazigua,  that 
the  origin  of  this  strenuous  yet  unproductive  form  of  hunting 
is  to  be  sought,  rather  than  in  any  desire  for  sport,  although 
the  young  boys  derive  much  enjoyment  from  a drive. 

The  older  men  are  expert  in  snaring  various  species  of 
field-rats,  which  they  eat.  Another  rather  disgusting  food  is 
the  larvae  and  pupae  of  Anayphe  infracta,  which  are  found  in 
masses  inside  a common  thick  cocoon  spun  firmly  on  a branch. 
These  fat  yellow  caterpillars,  with  crimson  hairs,  are  cooked 
with  the  addition  of  a little  salt,  and  eaten  by  the  Wazigua 
children. 

In  consideration  of  the  fact  that  so  few  paa  and  other 
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animals  can  be  destroyed  by  the  above-described  method, 
I gave  the  people  permission  to  drive,  with  the  restriction 
that  the  same  village  should  not  do  so  more  often  than  twice 
a month.  But  judging  by  the  skill  of  the  net-layers,  the 
wildness  of  the  faa,  and  the  fact  that  these  little  buck 
appeared  to  know  all  the  ropes  in  the  game,  I suspected  that 
the  natives  had  in  fact  not  waited  for  permission  either  from 
the  German  or  British  Administrations,  but  had  been  driving 
all  the  time  on  the  sly. 


ON  CROCODILES 
By  C.  W.  Hobley 

Discussions  are  sometimes  heard  in  B.E.A.  as  to  the  size 
attained  by  the  crocodiles  which  abound  in  the  various  lakes 
and  rivers. 

The  largest  authenticated  specimens  which  have  come  to 
my  notice  are  the  following  : — 

1.  Crocodile  shot  by  the  Duke  of  Mecklenburg  at  Mwanza 
on  Lake  Victoria,  in  1905.  It  was  seen  by  a Uganda  railway 
officer,  and  it  measured  21  feet  6 inches. 

2.  Crocodile  shot  by  Captain  Riddick  at  Namasagali  on 
Lake  Chioga-,  in  1916,  and  stated  to  have  measured  26  feet. 

Some  very  large  specimens  are  found  in  the  pools  on  the 
Nile  below  the  Murchison  Falls. 

The  largest  I have  shot  myself  was  18  feet  6 inches  long, 
and  this  specimen  was  killed  in  the  Lower  Sondo  on  Miriu 
River  in  Nyakach.  The  crocodiles  in  Lake  Baringo  rarely 
exceed  9 feet.  They  are  believed  to  be  harmless  as  regards 
man ; and,  judging  by  the  way  natives  wade  about  in  the 
lake  fishing,  it  would  appear  to  be  correct. 

The  crocodiles  in  the  Sabaki  River,  as  far  as  my  observa- 
tions go,  do  not  often  exceed  12  feet  in  length. 

The  Tana  River  contains  some  large  crocodiles  ; but  I have 
never  seen  any  whose  length  and  bulk  equalled  those  of  the 
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Lake  Victoria  basin.  The  Juba  Eiver  crocodiles  are  very 
numerous,  and  very  dangerous ; but  I have  never  heard  that 
they  were  of  exceptional  size. 

Some  fifteen  years  ago,  the  Deshek  Wama  Lake,  on  the 
west  bank  of  the  Juba  Eiver,  dried  up  and  remained  dry  for 
over  a year.  In  the  bush  around  the  desiccated  bed  of  the  lake 
there  were  several  thousand  crocodiles  lying  about  unable  to 
move.  The  O.C.  troops  in  Jubaland  at  the  time  took  out  a 
company  of  K.A.E.,  and  many  hundreds  were  shot  at  close 
quarters. 

Crocodiles  live  mainly  on  fish,  but  will  seize  buck  when 
they  come  down  to  drink ; and  natives  allege  that  they 
occasionally  succeed  in  dragging  in  a buffalo ; there  is  a well- 
known  case,  too,  of  a rhino  being  dragged  below  water  by 
crocodiles.  I once  saw  the  bones  of  a young  hippo  taken  out 
of  a crocodile  at  Kisumu. 

The  adult  hippo  is,  however,  immune  from  attack,  or  he 
could  not  inhabit  the  same  river  or  lake.  I once  witnessed 
a difference  of  opinion  between  a hippo  and  a crocodile.  A 
large  crocodile  was  lying  on  the  sandy  bank  of  the  Tana,  near 
Tharaka  country,  and,  seeing  or  hearing  my  approach,  it  slid 
quickly  into  the  river.  A school  of  hippo  were  blowing  in  the 
river  just  opposite,  and  apparently  the  crocodile  in  his  rush 
collided  with  one.  The  hippo  in  question  gave  an  angry  snort 
and  put  his  head  down,  and  a violent  struggle  took  place ; 
the  water  was  churned  up,  and  at  one  moment  the  back  of 
the  crocodile  appeared  above  water,  and  then  the  body  of  the 
hippo.  This  went  on  for  a minute  or  two.  The  hippo  then 
put  his  head  up  and  blew  the  water  out  of  his  nostrils  as  if 
nothing  had  happened ; so,  presumably,  the  crocodile  was 
worsted. 

There  is,  I believe,  an  old  classical  tale  (Is  it  in  Herodotus  ?) 
that  a certain  plover  picks  the  crocodile’s  teeth.  I have  never 
seen  this  plover  ; but  once,  on  the  Nzoia  Eiver,  near  Mumias, 
I saw  a crocodile  lying  on  a rock  with  its  mouth  wide  open,  and 
a grey  wagtail  walking  about  in  its  mouth,  but  I could  not 
be  sure  as  to  its  object ; it  was  possibly  picking  off  leeches. 
I awakened  the  crocodile  with  a shot  in  its  flank,  and  it 
disappeared.  Crocodile  flesh  is  tabu  to  most  tribes ; the 
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Wa-Pokomo  of  the  Tana  are  the  only  people  I know  who 
openly  admit  that  they  eat  it. 

As  the  crocodile  is  not  known  to  walk  great  distances  over 
dry  land,  its  wide  distribution,  coupled  with  the  fact  that  there 
is  only  one  species,  opens  up  a great  field  for  speculation.  For 
instance,  crocodiles  are  found  in  many  small  rivers  along  the 
coast  which  rise  only  a few  miles  inland,  and  only  run  for  a 
short  period  every  year ; during  the  remainder  of  the  year  these 
rivers  consist  of  a few  isolated  pools,  to  which  the  crocodiles 
retire  during  the  hot  weather. 

These  rivers,  further,  are  often  many  miles  apart,  and 
separated  by  arid  ridges  rising  high  above  the  river-beds,  and 
thus  there  is  no  chance  of  their  being  temporarily  connected 
during  periods  of  flood. 

In  the  Rift  Valley,  Baringo  Lake  and  the  north  end  of 
Rudolph  Lake  abound  with  crocodiles.  Lakes  Hannington, 
Nakuru,  and  Elementaita  contain  none ; it  is  true  that  these 
are  very  alkaline,  but  they  are  also  absent  from  Naivasha, 
which  is  fresh.  Probably,  therefore,  Naivasha  was  formed 
after  the  distribution  of  this  species  had  taken  place ; and  as 
Naivasha  is  practically  devoid  of  fish  a crocodile  might  find 
it  difficult  to  live,  even  though  there  are  frogs  in  myriads. 

The  crocodiles  in  Lake  Jipe  are  very  numerous  and 
dangerous.  During  the  dry  weather,  when  the  water  is  low, 
parties  of  natives,  however,  occasionally  wade  across  the 
northern  end  where  the  water  is  shallower ; they  carry  long 
staves  and  beat  the  water,  and  hit  any  crocodile,  which 
comes  too  near,  over  the  head.  Lake  Jipe  drains  into  the 
Rufu  River. 

Just  north  of  Taveta  there  is  a beautiful  crater  lake  called 
Chala.  The  natives  state  that  this  contains  ‘ crocks  ’ — pre- 
sumably, they  came  from  the  Lumi  River,  about  three-quarters 
of  a mile  away  ; but  the  precipitous  cliffs  which  surround  Chala 
must  have  been  difficult  to  negotiate. 

I will  close  these  discursive  notes  with  an  account  of  an 
incident  I once  observed  on  the  Sabaki,  a few  miles  below  the 
Tsavo  junction. 

I came  down  to  the  river  and  saw  about  half  a dozen  ducks 
swimming  about  on  its  surface,  and  when  I reached  the  bank 
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they  rose  in  flight.  I shot  one,  it  dropped  into  the  stream,  and 
commenced  to  float  away,  and,  as  the  river  was  very  low,  I 
waded  in  to  recover  it,  and  was  within  about  twenty  feet  of  it, 
when  a crocodile’s  head  came  up  and  absorbed  the  bird.  I 
then  hastily  retreated  to  the  bank.  Now,  why  did  not  the 
crocodile  attack  the  ducks  when  they  were  unconcernedly 
swimming  about,  a few  yards  away  ? In  some  parts  of  India, 
natives  catch  duck  by  floating  down  stream  to  where  they 
are  swimming,  and  pull  them  under  water  by  the  legs ; the 
fowler  has  his  head  above  water,  but  under  a calabash,  per- 
forated with  holes,  through  which  he  can  see  and  breathe.  If 
a human  being  can  snipe  duck  in  this  way  a crocodile  certainly 
could. 


EBURRU  STEAM-JETS 
By  J.  H.  Hervey  Pirie,  M.D. 

Recently,  in  company  with  Dr.  Thomson,  I had  an  oppor- 
tunity of  visiting  Eburru,  to  see  the  steam-jets  of  this  region. 
Many  are  visible  from  the  train  on  the  hillside  south  of  the 
station,  especially  in  the  early  morning,  when  the  steam 
condenses  freely  in  the  cool  air,  and  in  the  railway  cutting  a 
few  hundred  yards  east  of  the  station,  you  may  even  get  a 
puff  of  steam  in  the  carriage  window  as  you  pass  by. 

A plan  of  the  district  made  by  the  Survey  Department  in 
1915  shows  some  60  jets  within  the  area  round  the  station 
reserved  as  a township  site  ; 107  in  the  1500  acres  lying  south 
and  east  of  this  ; and  116  in  the  smaller  area  lying  to  the  south 
and  west.  All  these  are  within  the  area  lying  between  the 
railway  and  the  crest  of  the  ridge  of  hill  to  the  south.  On  the 
far  side  of  this  ridge,  I understand,  the  jets  are  even  more 
numerous,  and  some  of  larger  size.  A settler  there  has 
harnessed  some  of  them,  condensing  the  steam  by  allowing 
it  to  impinge  on  metal  sheets,  thus  obtaining  a constant  supply 
of  water  for  stock  and  household  uses.  Unfortunately  we 
had  not  time  to  visit  the  far  side  of  the  range. 

Of  the  jets  near  the  station,  many  are  quite  tiny,  issuing 
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from  mere  cracks  in  the  ground.  The  larger  come  from 
definite  pipes  up  to  two  or  even  three  feet  in  diameter.  From 
these  the  steam  issues  in  a steady  stream,  too  hot  to  hold 
one’s  hand  in,  and  with  a slight  blowing  sound.  There  is  no 
definite  deposition  of  sulphur,  silica,  or  any  other  mineral 
matter  around  the  jets. 

Some  of  the  jets  are  single,  but  most  are  in  groups,  lying 
along  fault-lines  running  north  and  south,  i.e.  lines  parallel 
to  the  main  direction  of  the  Eift  Valley. 

In  the  accompanying  photographs,  No.  1 shows  one  of 
these  fault  lines,  marked  by  a definite  small  escarpment, 
along  which  was  a whole  series  of  steam  jets,  three  being  visible 
in  the  picture.  No.  2 is  a nearer  view  of  the  centre  jet  of 
No.  1 ; on  close  inspection  it  was  found  that  the  steam  was 
coming  from  several  vents  within  a few  yards  of  each  other. 

The  volcanic  features  of  the  district  are  highly  interesting 
and  would  repay  further  study.  There  is  a well-preserved 
cinder  zone,  some  two  or  three  hundred  feet  high,  a few  hundred 
yards  north  of  the  station,  while  the  lava  sheet  covered  by 
dense  bush  lying  between  it  and  Lake  Elmenteita — 4 The 
Lava  Forest  ’ — provides  a stretch  of  country  some  ten  miles 
across,  with  worse  walking  and  more  difficulties  of  penetration 
than  any  of  like  size  that  I have  ever  been  unfortunate  enough 
to  come  across. 

Loose  boulders  and  flakes  of  obsidian  seem  to  carpet  most 
of  the  Eburru  district,  and  their  effect  on  one’s  boots  is  very 
destructive. 


ZIZYPHUS  JUJUBE 

By  C.  W.  Hobley 

All  along  the  coast  of  British  East  Africa,  particularly  in 
the  vicinity  of  settlements,  there  is  commonly  found  a tree 
of  irregular  growth  and  usually  having  several  stems.  There 
appear  to  be  two  varieties,  one  with  and  the  other  without 
thorn ; the  latter  bears  the  bitter  fruit.  It  has  oval  leaves, 
rough  on  the  underside  ; and  the  flowers,  which  are  insignificant, 
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are  borne  close  to  the  leaf  stems,  and  are  in  groups  of  four ; 
it  bears  a small  edible  yellow  fruit  and  belongs  to  the  order 
of  the  Bhamnaceae.  The  Swahilis  call  it  kunazi , and  in  Arabic 
it  is  called  dom,  in  India  it  is  called  her  or  bor.  It  is  a well- 
known  tree  on  the  coast  of  Arabia  at  Hadramaut  and  Muscat, 
where  it  is  possibly  indigenous,  but  some  authorities  maintain 
that  it  was  derived  from  India.  It  was  certainly  carried 
over  to  the  east  coast  of  Africa  by  the  early  Arab  settlers, 
and  it  has  also  spread  to  China.  It  is  said  to  grow  to  a very 
considerable  size  in  Arabia,  and  is  highly  prized  for  its  fruit, 
a big  tree  being  often  valued  at  Bs.  40-50. 

The  fruit  is  dried  and  crushed,  and  is  sent  far  into  the 
interior  of  Arabia  as  food. 

Bich  people  have  the  seeds  extracted  and  a cupful  will 
sell  for  Be.l ; they  are  supposed  to  be  a great  specific  for  the 
sight ; this  is  probably  due  to  their  astringent  properties. 

The  bark  is  used  for  tanning  in  North  India  and  Burma. 
In  some  parts  of  India  the  tree  is  carefully  cultivated,  and 
the  size  of  the  fruit  has  been  increased  by  grafting  or  budding 
the  trees,  and  a fruit  2 in.  long  by  1 in.  in  diameter  is  produced  ; 
the  fruit  borne  by  the  specimens  of  the  tree  in  East  Africa 
only  averages  1 in.  in  diameter.  In  India  the  pulp  of  the 
fruit  is  mixed  with  tamarind  and  made  into  chutney.  The 
dried  fruit  is  also  exported  from  the  Persian  Gulf  to  Europe, 
where  it  is  made  into  lozenges  and  jujubes  for  the  treatment 
of  cough ; this  is  the  origin  of  the  name  of  the  species  of  this 
tree.  Seeing  that  this  tree  flourishes  so  well  on  the  coast 
without  any  cultivation,  it  might  prove  worthy  of  some 
attention  from  coast  planters. 


NESTING  HABITS  OF  A SWIFT  ( TACHORNIS 
PARVUS)  IN  GEBMAN  EAST  AFBICA 

By  Arthur  Loveridge 

Nest  and  Eggs . — When  out  collecting  one  morning  at  Moro- 
goro,  I came  across  a small  colony  of  swifts  nesting  in  the 
banana-palms  which  line  the  sides  of  the  road.  The  lowest 
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nests  were  12-15  ft.  from  the  ground,  and  were  attached  to  the 
frond  of  the  leaf  just  below  its  union  with  the  mid-rib  of  the 
leaf.  The  inner  side  of  the  leaf  being  concave,  a few  feathers 
are  gummed  to  its  surface  over  an  area  4J  in.  in  length  and 
2 in.  in  width  which  is  the  width  of  the  frond.  At  the  lower 
end  of  the  patch  the  shallowest  of  cups  is  formed,  and  the  two 
white  eggs  rest  upon  this  and  are  gummed  to  the  back  of  the 
nest.  These  eggs  will  not  fall  out  though  the  nest  be  turned 
completely  topsy-turvy  and  the  branch  that  bears  it  be 
roughly  shaken.  The  eggs  in  the  first  nest  could  be  seen  whilst 
standing  directly  underneath. 

Incubation. — The  incubating  parent  grasps  the  back  feathers 
of  the  nest  with  its  claws  and  presses  itself  against  the  eggs ; 
of  seven  nests  examined  to-day,  in  three  cases  it  was  the  male 
incubating  the  eggs,  and  in  the  remaining  four,  females. 

There  is  always  more  or  less  of  a breeze  here  and  frequently 
a strong  wind  rising  to  a gale  after  sunset.  As  may  be  imagined 
the  fronds  are  swaying  up  and  down  nearly  all  the  time  and 
the  back  of  the  brooding  bird  is  often  underneath. 

Young. — When  hatched  the  young  cling  tenaciously  to 
the  feathery  wall,  and  on  my  disturbing  two  they  actually 
lowered  themselves  down,  and  as  far  as  possible  into  their  old 
egg-shells  which  of  course  continued  to  occupy  the  cup-part 
of  the  nest.  The  latter  swarmed  with  bird  lice  and  several 
other  species  of  minute  parasites.  Two  youngsters  which 
were  in  the  downy  stage  could  scarcely  be  distinguished  from 
the  feathers  which  comprised  the  nest. 

Contents  of  nests — 

1.  Single  eggs  highly  incubated. 

2.  Two  eggs,  one  incubated  or  bad,  the  other  almost 

fresh. 

3.  Two  eggs,  both  highly  incubated. 

4.  One  egg  broken  and  bad,  and  one  newly  fledged 

bird. 

5 Two  young  birds  only  a couple  of  days  old. 

6.  Two  downy  young. 

7.  Empty  except  for  crushed  egg-shells,  the  young  having 

flown. 

Though  the  palms  bearing  these  nests  were  just  out- 
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side  the  hut  occupied  by  my  boy,  on  having  these  nests 
pointed  out  to  him,  he  insisted  they  were  the  work  of  insects, 
and  would  not  believe  them  to  be  the  work  of  birds  till  he  saw 
the  eggs.  Certainly  at  a little  distance  they  appeared  as  a 
cobwebby  mass. 


NOTES  OF  INTEREST  ON  SOME  EAST 
AFRICAN  BIRDS 

By  Y.  G.  L.  van  Someken,  M.B.O.U. 

The  following  observations  may  be  of  interest  to  fellow- 
workers  in  African  Ornithology. 

Quelea  aethiojpica,  var.  intermedia. — The  females  of  this 
species  when  coming  into  full  plumage  assume  a pale  cadmium 
yellow  bill,  not  wax-red  as  in  the  males. 

Vidua  serena. — Out  of  a large  series  of  thirty  live  birds 
collected  in  January  of  this  year,  only  seven  turned  out  to  be 
females.  All  the  birds  were  alike  in  plumage  until  April, 
when  the  males  moulted,  assuming  the  typical  black  and  white 
plumage,  while  the  seven  females  took  on  a more  sober  plumage, 
being  much  darker  on  the  back  than  formerly,  and  much  more 
ochraceous  sandy  on  the  lower  surface,  the  bills  turning  from 
vermilion  wax-red  to  dark  brownish  horn  or  red-browTn  with 
black  culmen. 

Coturnix  delegorguii. — The  female  of  a pair,  which  have 
been  kept  apart  from  other  Quails  and  were  living  in  a run  with 
insect-eating  birds,  has  laid  up  to  date  112  eggs.  She  com- 
menced laying  December  20, 1913.  The  eggs  were  not  removed 
unless  there  were  more  than  sixteen  in  the  nest,  and  then 
twelve  were  always  left  to  induce  the  bird  to  brood,  but  this 
she  refuses  to  do.  The  series  has  been  preserved  and  shows 
a great  variation  in  colouration,  size,  and  shape,  but  uniform 
in  shell  density. 
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CONCERNING  BABOONS 
By  A.  Blayney  Percival 

Amongst  all  African  natives  the  story  of  baboons  stealing 
children  is  common,  and  Rider  Haggard  makes  it  a great 
point  in  one  of  his  books. 

Authentic  cases  are,  however,  very  rare,  so  the  report  sent 
in  by  Mr.  G.  H.  Goldfinch,  Game  Ranger,  West  Kenia,  is 
particularly  interesting.  He  writes  : ‘ I have  often  heard 

of  baboons  trying  to  steal  children,  but  I have  not  come 
across  an  authentic  case  before.  One  tried  to  steal  the  child 
of  a Kikuyu  woman  on  the  Hon.  R.  B.  Cole’s  farm  (West 
Kenia).  She  was  in  the  forest  collecting  firewood,  and  in 
rescuing  the  child  was  rather  badly  bitten  in  leg  and  arm. 
I do  not  know  what  a baboon  would  do  with  a baby,  but 
presumably  take  it  up  and  drop  it,  as  is  their  way  with  puppies 
and  kittens.  About  the  same  time  another  child  disappeared 
altogether  from  the  same  place  and  was  supposed  to  have 
been  stolen,  but  it  seems  quite  likely  it  may  have  been  taken 
by  baboons.’ 


PRECOCITY  IN  ORANGE-SEEDLINGS 
By  C.  M.  Dobbs 

During  the  last  year  or  so  we  have  raised  a certain  number 
of  orange  plants  from  seed,  and  in  many  cases  these  young 
plants,  when  about  eight  months  old  and  about  2 or  8 in. 
high,  have  produced  a single  flower  on  the  very  top  of  the  stem. 
In  several  cases  this  has  been  followed  by  a perfectly  formed 
miniature  orange  about  J in.  in  diameter.  So  far  none 
of  these  oranges  has  ripened,  as  the  fruit  generally  falls  off 
after  a certain  time,  but  the  mere  fact  that  such  a diminutive 
plant  can  form  a fruit  seems  somewhat  remarkable.  It 
may  of  course  be  nothing  out  of  the  ordinary,  but  I have  never 
seen  a phenomenon  of  this  kind  before. 
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CURIOUS  GROWTH  OF  WILD  RUBBER-VINE 
By  C.  M.  Dobbs 

In  Sotik,  Lumbwa  District,  on  the  farm  of  Messrs.  John 
Morgan  & Sons,  is  to  be  seen  a most  extraordinary  freak 
growth  of  a wild  rubber  vine.  The  vine,  1-1J  in.  thick, 
passes  right  through  the  trunk  of  a tree  about  18  in. 
in  diameter.  The  most  probable  explanation  of  this 
phenomenon  is  that  when  the  vine  and  tree  were  both  very 
young,  the  vine  grew  across  a fork  in  the  tree.  The  vine  by 
constant  friction  rubbed  away  the  bark  of  the  tree,  and  in  the 
course  of  time  the  fork  closed  over  the  vine  and  the  wound 
healed  up.  At  the  present  time  the  joint  where  the  vine 
passes  through  the  tree  is  about  9 or  10  in.  below  the  fork. 


EUROPEAN  CRANE 
By  V.  G.  L.  VAN  Someben 

A specimen  presumably  of  the  Common  European  Crane, 
Megalornis  grus  grus,  Linn.,  was  procured  at  Kepsaret,  Uasin 
Gishu,  on  June  7,  1915. 

Attached  to  one  of  its  legs  was  an  aluminium  ring  bearing 
the  following  inscription  : 

Ornith.  Kozpon 
Budapest 
Hungaria  8-7-14 

Mr.  Wood  of  the  Forest  Department,  who  shot  the  bird, 
reported  it  as  being  a specimen  of  the  Crowned  Crane,  but 
I hardly  think  this  is  correct,  unless  a bird  of  this  species, 
which  had  been  in  captivity  and  had  been  6 ringed,’  had 
subsequently  escaped. 

As  is  well  known,  the  ringing  of  migratory  birds  is  carried 
out  on  a large  scale,  both  at  home  and  abroad,  with  the  idea 
of  being  able  to  keep  track  of  such  birds  during  their 
wanderings,  either  of  spring  or  autumn. 
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The  European  Crane  is  found  over  the  greater  part  of 
Europe  and  Asia,  and  migrates  to  North  Africa  during  the 
winter.  It  has  not,  so  far  as  I am  aware,  been  reported  so  far 
south  as  East  Africa. 


FIGHTING  LIZARDS 
By  C.  M.  Dobbs 

Some  weeks  ago  in  Sotik  two  lizards  were  observed  on 
the  ground,  one  of  which  had  got  the  end  of  the  other’s  tail 
firmly  gripped  in  its  mouth.  The  one  whose  tail  was  being 
bitten  was  in  its  turn  biting  a piece  of  stick,  possibly  to  try 
to  get  hold  of  something  so  as  to  drag  its  tail  out  of  the 
other  one’s  mouth,  or  to  alleviate  the  pain  caused  by  the 
bite. 


SUPERNATURAL  BELIEFS  OF  THE  LUMBWA 
By  I.  0.  Obchardson 

The  supernatural  beliefs  of  the  Lumbwa  may  be  divided 
into  sections,  viz. : (1)  those  dealing  with  the  ‘ Spirits  ’ of  the 
dead,  and  (2)  those  connected  with  their  form  of  Sun  worship. 

The  former  play  the  greater  part  in  their  daily  life,  and, 
in  fact,  most  of  their  doings  are  dictated,  at  least  to  some 
extent,  by  fear  of,  or  care  for,  these  departed  spirits  or 
‘ Oiik.’ 

The  ‘ Oiik  ’ seem  to  have  a permanent  abiding-place 
‘ below,’  but  there  is  a distinct  belief  in  the  migration  of  souls 
curiously  blended  with  a very  sound  theory  of  heredity. 

Apparently  the  ‘ Oiik  ’ or  ‘ Spirits  ’ of  the  dead  are  a malign 
influence  much  to  be  feared  and  conciliated.  I have  not  yet 
been  able  to  ascertain  whether  their  evil  character  is  abated 
when  the  spirit  is  re-embodied.  At  any  rate  the  universal 
belief  is  that  when  a father  dies,  his  spirit  (‘  Oindet  ’)  passes 
into  his  grandchildren.  It  is  noteworthy  that  women  also 
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are  allowed  ‘ Oiik,’  and  that  the  ‘ Oindet  ’ of  the  woman 
passes  equally  into  the  grandchildren — the  grandchildren 
thus  inheriting  the  characteristics  of  the  grandparents.  (Now 
the  modern  study  of  heredity  shows  this  to  be  actually  the 
case,  viz.  that  the  hereditary  transmission  of  characteristics 
is  rather  from  grandparent  to  grandchild  than  from  parent 
to  child.) 

A custom  corresponding  closely  to  Christian  baptism 
combines  both  the  Sun  worship  and  Spirit  belief.  Thus, 
when  a child  is  born,  the  father  must  call  the  spirits  of  the 
grandparents,  or — if  not  dead — of  some  other  suitable  near 
relation  to  enter  into  the  child.  If  this  is  not  done,  the  child, 
lacking  an  ‘ Oindet,’  will  not  thrive  and  will  probably  die. 
Thus  the  ‘ Maboita,’  a small  stack  of  sticks  specially  selected, 
six  varieties  of  small  trees,  tied  with  a special  creeper,  is  erected 
outside  the  hut  (if  not  already  in  existence  for  other  purposes 
referred  to  later)  and  in  the  morning,  while  the  sun  is  still  in 
the  east,  the  baby  is  brought  out  and  held  with  its  face  towards 
the  sun.  Asista,  God  of  the  Sun,  is  asked  to  accept  the 
child  and  look  after  its  welfare  ; at  the  same  time,  milk  and 
beer  (made  from  honey)  are  sprinkled  on  the  child.  If  a person 
becomes  sick  it  is  attributed  to  the  ‘ spirit  ’ of  the  patient, 
and  a goat  is  sacrificed  in  order — I am  told — to  scare  away 
the  spirit,  but  it  would  seem  more  probably  to  pacify  it.  If 
possible,  the  goat  is  sacrificed  on  the  spot  where  the  grand- 
father (or  whoever  the  spirit  was  supposed  to  emanate  from) 
died. 

When  it  was  pointed  out  to  one  man  who  was  making  a 
sacrifice  that  the  custom  of  only  giving  a small  part  of  the 
meat  to  the  spirit,  and  taking  the  rest  home  to  eat,  might 
anger  the  spirit,  the  suggestion  was  accepted  seriously,  and 
the  total  sacrifice  was  made — with  a great  moral  struggle. 

The  ‘ Oiik  ’ are  occasionally  supposed  to  enter  into  animals, 
usually  ‘ unclean  ’ ones,  such  as  hyenas,  mice,  leopards,  i.e. 
those  that  eat  the  dead  bodies  when  persons  are  thrown  out 
into  the  bush  after  death.  They  never  enter  into  cattle  and 
the  like. 

I know  one  family  whose  common  ‘ Oindet  ’ is  supposed 
to  originate  from  a leopard.  There  are  several  such  families, 
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and  when  a leopard  hunt  takes  place  they  are  much  in  demand. 
They  are  called  up  and  asked  to  tell  the  spirit  of  the  leopard 
to  cease  its  troubling. 

Curiously  enough,  my  neapara  belongs  to  such  a family, 
and,  being  a much  enlightened  boy,  was  in  bad  odour  with  the 
rawer  natives ; but  when,  with  the  loan  of  my  shot-gun,  he 
successfully  (after  incantations)  exorcised  the  spirit  of  a 
leopard  which  had  killed  some  goats  on  my  farm  he  rose 
much  in  their  estimation. 

To  revert  to  the 4 Maboita  ’ or 4 stack  of  sticks  ’ so  frequently 
seen  outside  Lumbwa  huts.  This  is  not  erected  necessarily 
at  the  time  the  hut  is  built,  but  only  when  occasion  arises 
for  its  services,  which  seem  to  be  chiefly  for  the  purification 
of  persons  who  have  committed  crimes  or  offences.  Again 
this  is  connected  with  Sun  worship  and  not  4 Oiik,’  for  the 
sinner  is  faced  towards  the  sun  while  it  is  in  the  east  (even 
up  to  11  o’clock).  The  old  men  of  the  district  place  grasses 
(of  particular  kinds)  on  his  head  and  scatter  native  beer  (made 
from  honey)  on  him,  telling  him  not  to  look  to  the  west  where 
the  sun  goes  down — but  to  watch  the  east  where  Asista 
daily  appears  to  care  for  the  welfare  of  his  people. 

The  sun  is  definitely  regarded  as  the  Beneficent  Deity 
under  the  name  of  Asista.  He  causes  the  wimbi  to  grow, 
the  cattle  to  thrive,  and  the  spirits  to  enter  into  the  children. 
An  annual  ceremony  is  still  practised,  especially  in  Buret  and 
Sotik,  asking  Asista  to  give  abundant  crops,  many  cattle 
and  children.  At  the  sunrise  ceremony  a sheep  is  killed 
and  certain  rites  performed  with  the  fat  and  blood  thereof. 
Before  sunrise,  on  an  eminence  with  a far  view  to  the  east, 
the  old  men,  old  women,  and  children  gather,  bringing  a 
white  goat  decorated  with  many  cowries  and  beads — also 
kibuyus  and  beer  made  from  honey,  not  wimbi.  A very 
large  stack  of  sticks  called  4 Kapkoros  ’ is  erected  and  tied  with 
its  special  creeper  (the  small  ones  outside  the  huts  are  just 
replicas  of  this).  When  the  sun  rises  a procession  leads  the 
goat  around  the  pile,  and  the  milk  and  beer  are  scattered  to- 
wards the  sun,  while  the  chief  old  man  asks  Asista  to  prosper 
them  for  the  year.  At  eight  o’clock  the  ceremony  is  finished. 

Although  the  rain  is  attributed  directly  to  the  moon,  yet 
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the  natives  believe  that  Asista  is  primarily  responsible, 
deputing,  however,  the  distribution  to  Arawet  the  moon, 
his  wife.  The  stars  complete  the  family  as  innumerable 
children. 


ALBINISM 
By  H.  G.  B.  Hesse 

I was  rather  interested  in  some  notes  on  Albinism  in  the 
March  (1917)  number  of  the  Journal. 

I have  come  across  about  half  a dozen  albinos  in  South 
Africa.  I know  of  four  in  the  Barberton  district  who  were 
Swazis,  and  two  in  Johannesburg,  but  I am  not  sure  what  tribe 
the  latter  belonged  to. 

As  far  as  I can  remember,  I did  not  notice  any  sores  or 
scabs  on  them,  but  that  may  be  owing  to  the  fact  that  the 
heat  there  is  not  so  great  as  it  is  in  East  Africa. 

As  regards  the  colour  of  the  hair  ; one  albino  in  Barberton 
had  almost  white  hair,  probably  owing  to  his  great  age ; the 
others  had  quite  red  hair,  not  straw  colour.  The  colour  of 
the  eyes  was  decidedly  pink. 

I have  never  seen  an  albino  woman  among  the  South 
African  natives,  nor  have  I heard  of  one.  Is  Albinism  only 
found  among  males  ? I should  be  interested  to  know. 


ALBINO  CHILD 
By  A.  M.-H. 

When  on  safari  at  Mlalende,  near  Ndi,  south-east  of  the 
Taita  Hills,  I saw  an  albino  child.  He  was.  about  ten  years 
old  ; his  skin  was  quite  white,  and  his  hair  snow-white.  The 
eyes  were  a watery  blue,  and  he  complained  of  the  bright 
sunlight.  There  were  marks  on  his  face  resembling  very  large 
freckles,  and  his  lips  were  badly  blistered  by  the  sun.  His 
father,  mother,  and  two  sisters  are  all  quite  black.  The  boy 
seemed  quite  intelligent,  and  willing  to  answer  any  questions. 


ANT  BEAR  OR  AARDVARK. 

(Orycteropus  afer-) 

By  Capt.  R.  O.  Crewe  Read. 


ANT-BEAK 
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ANT-BEAR  OR  AARD  VARK 
By  V.  G.  L.  VAN  Someren 

An  extraordinary  amount  of  interest  has  centred  around 
the  Aard  Yark  or  Ant-bear  ( Orycteropus  afer)  during  the  last 
six  months,  owing  to  the  fact  that  an  unusually  large  number 
of  specimens  have  been  seen  in  broad  daylight  and  quite  a 
number  shot.  In  one  district  alone,  Uasin  Gishu,  about 
twenty  specimens  have  been  procured. 

The  Dutch  residents  state  that  the  Aard  Varks  do  not 
appear  in  daylight  unless  there  is  a drought  on  which  is  likely 
to  last  some  time. 

The  natives  of  the  Elgoyu  district  also  hold  the  same 
view,  and  certainly  the  present  drought  and  consequent  famine, 
coupled  with  the  abnormal  number  of  Ant-bears  seen,  appear 
to  corroborate  this. 

These  animals  are  quite  distinct  from  the  Ant-bears  of 
South  America. 

The  African  Aard  Yark  possesses  teeth  of  a peculiar  form, 
not  found  in  any  other  animal.  There  are  no  teeth  in  front, 
but  in  adult  specimens  there  are  five  teeth  on  each  side  of  the 
mandible  and  maxilla.  A cross-section  of  a tooth  exhibits 
the  presence  of  numerous  tubes  of  polygonal  shape. 

The  Aard  Yark  is  widely  distributed  in  East  Africa. 


ANT-BEAR 

By  Captain  R.  0.  Crewe-Read 

The  Ant-bear  of  which  we  give  an  illustration,  was  dug 
out  near  Naivasha  Railway  Station  by  some  natives,  and 
brought  up  in  a bath  tub  to  the  boma , where  the  photo- 
graph was  taken.  It  must  have  weighed  at  least  120  lb.,  as 
it  took  four  boys  to  lift  it.  It  measured  62  in.  from  tip 
to  tip,  and  stood  about  24  in.  at  the  shoulder.  After  the 
photograph  was  taken  it  was  released,  and  promptly  proceeded 
to  burrow  through  the  loose  stone  wall  of  the  boma , and  in  a 
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few  seconds  had  nearly  disappeared.  It  was  hauled  out  by 
the  tail  and  trotted  down  the  road  worried  by  dogs,  which  it 
completely  ignored  ; it  then  tried  to  enter  the  bar  of  the  Rift 
Valley  Hotel,  but  was  gently  but  firmly  prevented  and  went 
to  ground  in  an  old  ant-bear  hole  just  opposite.  It  seemed 
quite  blind  in  the  sun  and  blundered  into  anything  that  eame 
into  its  path.  It  had  no  teeth,  but  extremely  powerful  claws 
which  severely  damaged  the  native  who  held  it  by  the  tail. 
The  way  it  enlarged  the  hole,  throwing  out  large  stones  with 
its  powerful  claws  was  a revelation. 


ANNUAL  REPORT  OF  THE  EAST  AFRICA  AND 
UGANDA  NATURAL  HISTORY  SOCIETY,  1918 

By  the  Honorary  Secretary 

Your  Committee  has  pleasure  in  submitting  the  Annual 
Report  on  the  progress  made  by  the  Society  during  the  year 

1918. 

During  the  greater  part  of  the  year  the  war  has  continued, 
and  has  affected  even  our  small  Society  in  no  little  measure. 

Membership. — The  Society  is  to  be  congratulated  on  the 
fact  that,  in  spite  of  adverse  circumstances,  the  membership 
has  not  decreased  but  increased — so  much  so  that  the  total 
issue  of  our  last  Journal,  No.  12,  was  found  to  be  insufficient 
and  is  already  out  of  print.  A second  edition  has  had  to  be 
ordered  ! 

The  total  membership  for  the  year  stands  at  250.  This, 
compared  with  the  membership  roll  of  the  last  three  years, 
speaks  for  itself : 

1915  1916  1917  1918 

108  ..  125  ..  211  ..  250 

Of  this  total  of  250  some  80  odd  have  not  yet  paid  their 
subscriptions,  but  this  is  due  to  the  fact  that  most  of  these 
gentlemen  are  on  active  service  and  so  out  of  touch  with  regular 
postal  service. 

Seven  resignations  were  accepted  during  the  year,  and  it 
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is  with  regret  that  the  Committee  has  to  record  the  death  of 
four  members  during  the  period  under  review. 

Museum. — The  Museum  continues  to  prove  an  attraction, 
in  spite  of  the  fact  that  it  is  hidden  away  on  a by-road.  The 
total  number  of  visitors  in  1917  was  980,  this  year  it  is  1987, 
or  an  average  of  over  161  per  month. 

Exhibits. — Certain  show-cases  have  received  additional 
specimens,  and  two  new  cases  have  been  installed  to  receive 
the  group  of  Raptorial  Birds  and  a few  examples  of  the  smaller 
Mammals. 

Donations  of  Specimens. — Specimens  have  been  received 
from  time  to  time,  but  the  number  of  specimens  received  in 
the  flesh  has  fallen,  owing  to  the  fact  that  there  was  no  one 
on  the  premises  to  deal  with  them,  and  the  donation  of  such 
specimens  was  not  encouraged. 

Curator. — During  the  whole  year  the  Museum  has  been 
without  a Curator,  but  certain  Members  of  the  Committee 
have  acted  as  Honorary  Curators  and  have  kept  the  Museum 
in  order  and  have  attended  to  whatever  work  had  to  be  done. 
Mr.  Loveridge,  our  late  Curator,  at  present  on  active  service, 
knowing  the  financial  state  of  the  Society  at  the  beginning 
of  the  year,  resigned  his  curatorship  in  February  1918.  Up 
to  that  date  he  was  granted  half  salary,  in  return  for  which 
he  did  what  collecting  he  could  while  in  German  East  Africa 
with  the  troops. 

New  Museum. — Owing  to  lack  of  sufficient  funds,  the  build- 
ing of  the  first  block  of  the  Museum  has  not  been  put  in  hand. 

Scientific  Expeditions. — The  result  of  the  Turkana  Expe- 
dition, briefly  referred  to  in  the  Report  for  1917,  more  than 
justified  what  small  expenditure  the  Society  was  put  to  in 
equipping  the  native  collector  sent  with  the  Military  Expe- 
dition. A report  on  the  collections  received  will  be  published 
in  the  Society’s  Journal. 

Publications. — Owing  to  irregularity  in  the  postal  service, 
difficulties  in  printing,  &c.,  and  the  consequent  increased  cost 
of  production,  only  one  Journal  was  issued  during  the  year. 
The  manuscript  for  the  second  Journal  was  sent  home  in 
August,  but  no  word  of  its  publication  has  been  received. 
Will  members  bear  in  mind  that  it  costs  £50  for  each  issue 
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of  the  Journal  as  compared  with  the  pre-war  £25  ? Thus 
every  subscription  not  paid  when  due  hampers  the  regular 
appearance  of  the  publication. 

Library. — The  Library  continues  to  receive  publications 
from  other  Societies  by  exchange  or  otherwise,  but  the 
advisability  of  purchasing  standard  Reference  Works  will 
have  to  be  considered  in  the  near  future. 

Members'  Meetings. — It  is  to  be  regretted  that  so  few 
members  have  been  willing  to  read  original  papers  at  the 
evening  meetings  ; thus  your  Committee  was  unable  to  arrange 
more  than  two  meetings  during  the  year.  On  both  occasions 
the  attendance  was  not  what  it  ought  to  be ! 

Committee  Meetings. — Your  Committee  met  on  six  occasions 
to  attend  to  Society  business.  Three  members  elected  to  the 
Committee  at  the  last  Annual  General  Meeting  went  on  leave  ; 
the  vacancies  were  filled  in  accordance  with  Rule  9a. 

Funds. — The  Illustration  Fund  has  not  received  the 
support  it  deserves  ; few  members  have  contributed  thereto. 

The  Building  Fund  also  has  not  received  any  really  sub- 
stantial donations.  The  Exhibition  of  Nature  Photographs 
and  Colour  Drawings  arranged  in  aid  of  this  Fund  resulted 
in  the  sum  of  Rs.320  being  realised. 

Financial. — The  balance  in  favour  of  the  Society,  after 
meeting  all  liabilities,  amounts  to  Rs.10,600  ; of  this,  Rs.6,975 
has  been  earmarked  for  building  purposes.  The  income  for 
the  year  was  Rs.2934,  an  increase  of  Rs.1500  over  that  of 
1917. 

The  Committee  takes  this  opportunity  of  thanking  Mr. 
Kempe  for  his  kindness  in  auditing  the  accounts. 


FINANCIAL  STATEMENT 
By  the  Honorary  Treasurer 

The  annual  balance  sheet  is  not  ready  for  presentation, 
as  one  account  and  two  receipts  from  the  publishers  of  the 
Journal  are  awaited  from  England  before  the  accounts  can 
be  put  forward  to  the  auditor. 
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The  following  facts  may,  however,  be  of  interest  to 
members : 

The  Society’s  financial  position  is  stronger  now  than  it 
was  a year  ago.  We  started  the  year  with  Rs. 8, 000.00 
standing  on  fixed  deposit  to  onr  credit  and  a balance  of  other 
cash  of  less  than  Rs.200.00.  We  close  the  year  with  a sum 
of  Rs. 10, 000.00  on  fixed  deposit  and  more  than  Rs. 600.00 
on  our  current  account.  Our  subscription  list,  including  the 
payment  of  some  small  sums  in  arrears,  amounts  to 
Rs.2, 984.00  this  year  as  compared  with  Rs. 1,81 5.00  last 
year. 

Due  to  the  discontinuance  of  payments  to  Mr.  Loveridge 
early  in  the  year,  at  his  request,  our  expenditure  on  salaries 
this  year  has  only  been  Rs.887.56  as  compared  with 
Rs. 1,671. 20  last  year.  Museum  expenses,  including  consider- 
able purchases  of  ammunition,  have  on  the  other  hand  been 
heavier  this  year,  rising  from  Rs.186.85  to  Rs.651.54. 

The  year’s  account  only  contains  payment  for  the  pro- 
duction of  one  Jouenal  in  London,  while  an  additional  sum  is 
now  due  for  the  next  number  at  present  in  the  press.  Even 
taking  this  into  account,  the  Society’s  financial  position  shows 
a net  improvement  of  over  one  hundred  pounds  at  the  end 
of  this  year  as  compared  with  last. 

The  Building  Fund  has  risen  from  Rs. 6, 056. 94  to 
Rs.  6,975.44.  Of  this  increase  a sum  of  Rs. 320.00  was  derived 
from  the  recent  exhibition  at  the  Museum  by  the  Honorary 
Secretary  of  a portion  of  his  collection  of  bird  photographs 
and  paintings,  and  from  the  sale  of  photogravure  reproductions 
presented  by  him  for  disposal  on  the  Society’s  account. 

The  audited  balance  sheet  will  be  printed  with  the  next 
number  of  the  Jouenal  to  be  sent  home  for  publication. 


Printed  by  Spottiswoode,  Ballantyne  cS*  Co.  Ltd, 
Colchester,  London  cS*  Eton,  England 
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THE  GEOLOGICAL  HISTORY  OF  THE  RIFT 
VALLEY 

By  Prof.  J.  W.  Gregory,  D.Sc.,  F.R.S. 

[An  Address  to  the  Society,  delivered  at  Nairobi,  May  31,  1919.] 

When  in  May,  1893,  I camped  on  the  unoccupied  site  of 
Nairobi,  I little  thought  that,  twenty-six  years  later,  I should 
find  it  transformed  into  the  capital  of  a vigorous  and  flourishing 
colony,  and  that  I should  have  the  honour  of  addressing  here 
a Natural  History  Society  which  has  already  taken  a good 
place  among  the  scientific  societies  that  have  added  so  greatly 
to  the  knowledge  of  the  Empire  and  its  resources.  Still  less 
did  I imagine  when,  a few  weeks  later,  I decided  to  suggest 
4 Rift  Valley  ’ as  the  technical  term  for  the  type  of  valley 
between  Naivasha  and  Baringo,  that  the  name  would  be 
generally  adopted  for  the  district  and  used  in  the  4 Rift  Valley 
Hotel  ’ and  4 Rift  Valley  Club.’ 

The  problem  which  mainly  attracted  me  to  British  East 
Africa  in  1892  was  the  nature  of  the  valley  which  crosses  the 
country  from  Lake  Rudolf  to  Lake  Magadi,  and  which  I followed, 
in  1898,  from  the  Kedong  to  Lake  Baringo.  It  had  long  been 
recognised  that  a valley  of  an  unusual  type  extends  from  the 
Jordan  and  the  Dead  Sea  through  the  Gulf  of  Akaba 
into  the  Red  Sea.  The  exploration  of  East  Africa  led  to  the 
discovery  of  a series  of  long  fiord-like  lakes  and  valleys,  with 
many  features  similar  to  those  of  the  basins  of  the  Red  Sea  and 
Dead  Sea.  The  conclusion  that  the  Jordan-Red  Sea  valley 
was  continuous  with  that  of  the  fiord-like  lakes  of  equatorial 
Africa  was  adopted  by  Professor  Suess,  after  the  discovery 
of  Lakes  Rudolf  and  Stephanie  by  Count  Teleki  and  his  gifted 
companion  von  Hohnel.  Suess  suggested  that  the  basins 
of  the  Red  Sea  and  the  long  lakes  of  East  Africa  were  all 
parts  of  an  almost  continuous  trench  which  extends  from 
Galilee  to  the  Zambesi. 
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Some  doubt  was  expressed  as  to  this  conclusion : I was 
therefore  glad  in  1892  to  accept  an  invitation  to  visit  East 
Africa.  When  the  collapse  of  the  large  expedition  with 
which  I came  out  left  me  to  make  fresh  plans,  I resolved 
to  examine  the  country  round  Lake  Naivasha  at  the  highest 
part  of  this  trench,  and  also  around  Baringo,  its  next  fresh- 
water lake  to  the  north. 

The  journey  along  the  valley  from  the  Kedong  to  Baringo, 
and  examination  of  its  walls  convinced  me  that  it  had  not 
been  carved  out  by  rivers  and  rain  and  wind,  but  was  directly 
due  to  earth-movements — that  is  to  say,  it  is  a tectonic  valley 
and  not  a valley  of  excavation. 

The  existence  of  tectonic  valleys  was  distrusted  by  the 
then  orthodox  school  of  British  geology,  according  to  which, 
valleys  are  scooped  out  by  the  geographical  agents  that  act 
on  the  earth’s  surface.  The  discussion  of  a recent  paper  by  Mr. 
Parkinson  on  Lake  Magadi  shows  that  some  authorities  doubt 
whether  earth-movements  along  faults  and  fractures  ever  give 
rise  to  cliffs  and  valleys.  According  to  that  view,  the  earth  is 
an  inert  mass,  on  which  the  surface  features  are  incised  by  such 
agents  as  rivers,  glaciers,  rain,  wind,  and  the  surf  along  the 
coasts,  or  are  built  up  by  piles  of  volcanic  materials.  The 
earth’s  crust  is  regarded  as  having  no  more  share  in  producing 
the  ups  and  downs  on  its  surface — other  than  those  produced 
by  wave-like  foldings  of  the  crust — than  a block  of  marble 
shares  in  the  development  of  the  features  which  are  being  carved 
on  it  by  a sculptor. 

According  to  the  alternative  view,  the  earth  is  not  a mere 
impassive  mass  : its  crust  constantly  pulsates  under  move- 
ments of  its  own  ; its  surface  heaves  and  falls  in  response 
to  internal  influences  ; and  it  is  owing  to  these  crustal  move- 
ments that  the  earth  remains  suitable  for  the  home  of  man. 

The  adoption  of  the  latter  view  has  been  largely  aided 
by  the  evidence  of  the  Great  Bift  Yalley,  which  is  now 
generally  accepted  as  due  to  a long  strip  of  the  earth’s  crust, 
extending  from  northern  Palestine  to  southern  Portuguese 
East  Africa,  having  foundered  between  a series  of  parallel 
fractures. 

The  majority  of  valleys  are  no  doubt  valleys  of  excavation. 


Fig.  1.— THE  FAULT-BLOCKS  EAST  OF  CATHEDRAL  PEAK 
FROM  THE  KEDONG  VALLEY. 

Cathedral  Peak  is  seen  to  the  extreme  right,  over  a fault-block,  west  of  the  Kedong  ; the 
hills  to  the  south  are  composed  of  lava  tilted  down  to  the  west  (the  right  of  the  photograph) 
by  six  parallel  faults.  The  hills  consist  of  trachytic  lavas  and  tuffs. 

Photographed  by  Capt.  H.  L.  Sikes. 
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The  rocks  along  them  have  been  removed  particle  by  particle 
by  streams  or  rain  or  wind.  The  material  that  formerly 
filled  the  valley  has  been  removed  as  a railway  contractor 
removes  the  material  from  a railway  cutting.  In  a rift  valley, 
on  the  other  hand,  the  material  has  not  been  removed  piece- 
meal, but  the  block  that  filled  the  valley  has  sunk  between 
two  series  of  fractures  known  as  faults ; hence  the  floor 
consists  of  the  material  that  originally  stood  at  the  level 
of  the  plateaus  on  either  side  of  the  valley. 

River- worn  valleys  and  rift  valleys  have  distinctive  features. 
River-cut  valleys,  owing  to  the  eddying  flow  of  water,  are 
usually  sinuous  : their  banks  run  in  graceful  curves  ; their 
sides  project  in  spurs,  and  those  of  the  opposite  sides  appear 
to  overlap  when  looking  up  the  valley.  Moreover,  masses  of 
resistant  materials  remain  as  foothills  in  front  of  a river-cut 
bank  or  cliff.  The  views  among  the  Kikuyu  Hills,  or  from  the 
summit  of  Mau  westward  down  the  valley  toward  Londiani  and 
Lumbwa,  are  local  examples  of  typical  river-cut  landscapes. 

A rift  valley,  on  the  other  hand,  is  essentially  trough- 
shaped : its  walls  are  predominantly  straight  and  even,  and 
they  meet  the  valley  floor  like  the  banks  of  a railway  cutting. 
The  walls  have  no  spurs  except  where  they  have  been  notched 
by  gullies,  and  the  original  scarps  have  been  replaced  by 
stream-made  ravines  and  spurs.  The  cliff-like  bank  of  a rift 
valley  may  cut  across  the  country  quite  regardless  of  the 
grain  of  the  rocks,  and  in  this  respect  resembles  a sea  cliff 
more  than  a river  bank  ; but  there  is  no  possibility  that  the 
sea  has  eaten  out  the  rift  valley  across  British  East  Africa. 

The  only  available  explanation  of  the  formation  of  this 
valley  is  that  its  floor  has  sunk  between  more  or  less  parallel 
fractures. 

The  preparation  of  a section,  in  1898,  across  the  Rift  Valley, 
near  Lake  Baringo,  convinced  me  that  only  thus  could  its 
features  and  structure  be  explained.  The  parallel  fractures 
as  occurring  south  of  the  Kedong  basin  are  illustrated  by 
Mr.  Sikes’s  photograph  (Fig.  1). 

The  subsidence  which  made  the  Rift  Valley  was  not  a 
sudden  complete  collapse,  like  that  to  which  tradition  ascribes 
the  origin  of  the  Dead  Sea  and  the  destruction  of  Sodom  and 
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Gomorrah.  Sudden  movements  have  no  doubt  taken  place 
in  East  Africa — such  as  that  which  is  reported  to  have  made 
the  Simbi  Crater,  to  the  south  of  Kavirondo  Gulf,  in  a single 
night,  and  to  have  destroyed  the  inhabitants,  with  one  righteous 
exception,  in  punishment  for  their  inhospitality.  There  have 
probably  been  volcanic  explosions  in  the  Rift  Valley  of  world- 
shaking violence.  The  formation  of  the  Rift  Valley  itself 
was,  however,  not  one  swift  catastrophe,  but  a long,  slow 
process  which  lasted  for  millions  of  years  and  may  not  yet 
be  complete.  The  process  was  probably  not  continuous : 
there  were  doubtless  long  breaks,  during  which  the  move- 
ments ceased  ; and  we  may  now  be  in  one  of  the  quiet 
intervals. 

The  history  of  the  Rift  Valley  may  be  compiled  either 
with  the  interpretation  that  it  has  had  a short  history  (all 
post-Miocene)  or  that  its  history  is  long  and  complex  and 
extends  to  pre-Miocene  times.  The  latter  is  the  conclusion 
to  which  I was  led,  twenty-five  years  ago,  and  to  which  the 
evidence  as  a whole  seems  to  point. 

As  in  British  East  Africa  the  rocks  along  the  Rift  Valley 
are  mainly  volcanic,  and  there  is  a complete  absence  of  rocks 
formed  in  the  sea,  its  history  depends  on  the  history  of  volcanic 
action  in  the  adjacent  country.  A volcano,  it  should  be  re- 
membered, is  not  a burning  mountain,  but  a vent  through  which 
subterranean  plastic  material  can  escape  to  the  surface,  when 
squeezed  out  by  earth  pressure.  If  you  press  in  the  sides 
of  a kerosene-tin  the  oil  escapes  from  any  weak  point  along 
the  seams.  And  if  a block  of  the  earth’s  crust  sinks,  the 
plastic  rock  below  wTill  tend  to  rise  along  the  fractures  around 
the  sinking  block  and  may  be  discharged  at  the  surface  in  a 
volcanic  eruption. 

The  first  stage  in  the  formation  of  the  Rift  Valley  was 
the  elevation  of  the  country  along  it  into  a low,  broad  arch, 
which  would  have  formed  a belt  of  down-like  highlands, 
ranging  across  British  East  Africa  from  north  to  south.  In 
the  second  stage  the  lateral  pressure  was  reduced,  the  sides  of 
the  arch  cracked,  and  the  blocks  along  the  highest  line  sank 
as  the  key  stone  of  a bridge  sinks  if  the  buttresses  give  way. 
The  sinking  of  the  great  block  which  formed  the  keystone  of 
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the  East  African  arch  exercised  heavy  pressure  on  the  under- 
lying plastic  material,  which  was  forced  up  the  weakest 
points  along  the  adjacent  cracks  and  produced  a series  of 
volcanic  eruptions. 

To  determine  the  dates  of  these  events  it  is  necessary  to 
consider  the  structure  of  East  Africa  in  relation  with  that  of 
the  adjacent  parts  of  the  Indian  Ocean.  We  must  go  back 
to  the  time  when  East  Africa  and  India  were  both  included 
in  one  great  tropical  continent,  which  extended  from  Brazil 
on  the  west  to  Australia  on  the  east.  This  continent  is 
known  as  Gondwanaland — a named  based  on  that  of  the  Gonds, 
a tribe  who  inhabited  a part  of  India  where  the  deposits  of 
this  land  are  well  preserved.  Gondwanaland  existed  through 
the  Carboniferous  Period,  during  which  was  formed  all  the 
world's  chief  coal-fields.  The  fresh-water  shells  which  I 
collected  on  the  Sahaki,  in  1893,  are  the  only  Gondwrana  fossil 
animals  yet  found  in  British  East  Africa,  and  from  their 
evidence  it  is  probable  that  the  sandstones  of  the  Taru  Desert 
were  deposited  on  the  ancient  continent  of  Gondwanaland. 

This  continent  continued  through  the  two  periods  after  the 
Carboniferous — the  Permian  and  Trias ; so  that  no  marine 
beds  belonging  to  them  were  deposited  in  tropical  or  southern 
Africa. 

In  the  next  period,1  the  Jurassic,  Gondwanaland  began 
to  break  up  : the  sea  invaded  the  coastlands  of  India  and  of 
East  Africa  around  Mombasa,  Malindi,  and  the  Juba. 

The  Mesozoic  marine  deposits  are  less  varied  in  British  than 
in  German  East  Africa,  where  they  are  famous,  as  they  have 
yielded  the  remains  of  Gigantosaurus — so  far  as  is  known, 
the  biggest  animal  that  has  ever  walked  on  land. 

The  marine  fossils  found  on  the  mainland  near  Mombasa 

1 For  convenience  of  reference,  the  names  of  the  later  geological  periods 
and  their  English  representatives  may  be  summarised  as  follows  : 

Pleistocene. — The  period  from  the  present  to  the  Great  Ice  Age. 

Pliocene. — The  period  including  the  Crag  beds  of  Suffolk. 

Miocene. — The  period  of  the  main  elevation  of  the  Alps,  and  represented 
in  East  Africa  by  the  Dinotherium  Hobleyi  beds  of  Kavirondo. 

Oligocene. — The  period  including  some  beds  along  the  Solent  and  the 
Amber  forests  of  the  Baltic  and  the  Nari  beds  of  India. 

Eocene. — The  period  including  the  London  Clay. 

Cretaceous. — The  period  of  the  Chalk. 

Jurassic. — The  period  of  the  Oolitic  limestones. 
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belong  to  a Mediterranean  fauna,  and  doubtless  reached  East 
Africa  from  the  north.  The  fossils  in  the  upper  Cretaceous 
deposits  of  Mozambique,  which  were  laid  down  at  the  same 
time  as  the  English  Chalk,  are  allied  to  those  of  southern 
India,  and  indicate  that  the  sea  in  which  they  lived  invaded 
East  Africa  from  the  south.  These  Mozambique  fossils 
further  show  that  a land  connection  still  existed  between  India 
and  East  Africa — probably  along  the  line  of  the  Seychelles 
and  Maldives. 

The  Jurassic  rocks  were  laid  down  quietly  on  the  bed  of 
the  sea,  and  their  deposition  was  undisturbed  by  volcanic 
eruptions ; but  the  more  active  earth  movements  in  late 
Cretaceous  times,  and  the  foundering  of  the  floor  of  the  Indian 
Ocean  between  East  Africa  and  India,  led  to  volcanic  out- 
breaks in  western  India  on  a colossal  scale. 

These  eruptions  discharged  the  lavas  (basalts  and  trachytes) 
known  as  the  ‘ Deccan  Traps,’  which  cover  over  200,000 
square  miles  in  western  India,  and  perhaps  an  equal  area  now 
buried  in  the  Indian  Ocean.  The  age  of  the  eruptions  is 
fixed  as  Upper  Cretaceous  (Upper  Senonian  and  Danian)  by 
the  fossil  frogs  found  in  the  old  lake  beds,  preserved  among 
the  lavas  in  Bombay,  and  by  the  shells  of  the  Pab  beds. 

If  the  formation  of  the  Arabian  Sea  led  to  such  violent 
volcanic  activity  in  India,  it  is  natural  to  expect  some 
corresponding  events  in  East  Africa,  on  the  other  side  of  the 
foundered  land  ; and  the  beginning  of  the  volcanic  period  in 
East  Africa  may  prove  to  have  been  simultaneous  with  that 
of  India. 

The  oldest  modern  lavas  in  eastern  Africa  appear  to  be 
those  of  the  Athi  and  Kapiti  Plains  ; they  consist  of  a rock 
named  phonolite,  as  thin  slabs  of  it  give  a clear  musical  note, 
and  are  used  for  rock  harmonicons.  Its  chemical  characteristic 
is  its  richness  in  soda.  Mount  Jombo,  south-west  of  Mombasa, 
consists  of  igneous  rocks  which  are  apparently  intrusive  in 
the  Jurassic  beds  ; and  if  so,  they  are  not  earlier  than  the 
Cretaceous.  These  Jombo  rocks,  I described,  years  ago,  from 
specimens  collected  by  Mr.  Hobley,  as  nepheline-syenites,  and 
they  have  strong  chemical  affinities  to  the  phonolites. 

The  phonolite  of  the  Kapiti  Plains  is  clearly  of  considerable 
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geological  antiquity,  for  all  the  craters  through  which  it  was 
discharged  have  been  swept  away  ; but,  here  and  there,  on 
the  plains,  are  low  circular  elevations  gently  sloping  outwards 
in  all  directions.  These  rises  are  probably  the  vents  through 
which  the  lava  was  discharged. 

The  phonolite  of  the  Kapiti  Plains  may  be  regarded  as 
material  squeezed  from  below  the  crust  by  the  sinking  of  the 
floor  of  the  Indian  Ocean. 

The  subsidence  of  the  ocean  was  probably  accompanied 
by  the  uplift  of  British  East  Africa  into  a vast  low  arch  ; and 
as  the  country  settled  after  these  two  associated  movements 
the  centre  of  the  arch  was  insufficiently  supported  and  sank 
between  a series  of  parallel  fractures.  This  subsidence  was 
the  first  of  the  movements  which  formed  the  Rift  Valley. 

That  this  movement  may  have  begun  as  early  as  the 
Oligocene  is  indicated  by  a fossil  sea-urchin  (an  Echinolompas) 
in  the  British  Museum,  which  probably  came  from  Lake  Nyasa  ; 
and,  if  so,  this  fossil  indicates  that  the  sea  occupied  the  southern 
end  of  the  Rift  Valley  in  Oligocene  times.  The  evidence  of 
this  fossil  is  somewhat  doubtful,  since  its  exact  locality  and 
discoverer  are  not  known.  Moreover,  Messrs.  E.  0.  Teale 
and  R.  C.  Wilson  have  shown  that  the  Rift  Valley  faults 
which  continue  those  of  the  Nyasa  basin,  south  of  the  Zambesi, 
are  there  post-Eocene,  and  their  collections  give  no  evidence 
of  any  post-Eocene  marine  beds  in  the  southern  end  of  the 
Rift  Valley. 

That  the  volcanic  history  of  British  East  Africa  began 
before  the  Miocene  is  indicated  by  the  evidence  of  the  augite 
andesite  of  Kikongo  to  the  east  of  the  Victoria  Nyanza.  Some 
lake  beds  in  the  same  province  have  yielded  the  bones  of  a 
primitive  elephant — a species  of  Dinotherium,  which  has  been 
appropriately  named  D.  Hobleyi.  Its  age  is  Miocene,  and 
Dr.  Oswald  has  showTn  that  the  lake  beds  containing  this 
fossil  are  earlier  than  the  basalts  and  phonolites  of  Lumbwa, 
but  younger  than  the  augite  andesite  of  Kikongo  and  the 
volcanic  agglomerate  of  Metamala. 

If  this  augite  andesite  is  the  same  age  as  the  augitic 
lavas  of  the  Rift  Valley,  then  they  also  are  pre-Miocene ; and 
the  phonolites  of  the  Kapiti  Plains  must  be  much  older  than 
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the  Miocene.  Otherwise,  if  we  accept  the  conclusions  that 
the  augite  andesite  of  Kikongo  is  a very  ancient  lava,  which  has 
nothing  to  do  with  the  modern  volcanic  series,  and  that  the 
phonolites  of  Lumbwa  are  of  the  same  age  as  those  of  the 
Kapiti  and  Athi  Plains,  all  the  phonolites  in  the  country  were 
discharged  after  the  Miocene.  The  whole  volcanic  history  of 
British  East  Africa  wTould  then  be  confined  to  the  post-Miocene, 
and  the  oldest  of  the  volcanoes  would  be  Pliocene.  It  seems 
to  me  impossible  that  the  whole  volcanic  history  of  British 
East  Africa  can  be  restricted  within  so  short  a time. 

The  evidence  of  Mount  Kenya  is  illuminating  in  this  respect : 
Kenya  is  an  old  volcano  in  a very  advanced  stage  of  decay. 
Its  peak  appears  from  a distance  as  a mere  rock  pinnacle  on 
the  summit  of  a vast  mound.  Teleki,  impressed  by  the  curved, 
smoothed  form  of  the  valley  subsequently  named  after  him, 
regarded  that  as  the  extinct  crater.  But  the  crater  of  Kenya 
was  long  since  destroyed.  The  mountain  was  at  least  8000 
feet  higher  than  it  is  now,  and  as  it  was  worn  down  the  crater 
was  swept  away. 

The  peak  is  the  plug  of  lava  which  solidified  below  the  floor 
of  the  crater  and  choked  up  the  throat  of  the  volcano. 

The  weathering  of  the  volcanic  rocks  around  the  plug  has 
produced  two  different  types  of  rock  scenery  : there  are  rough 
crags  and  pinnacles  due  to  ordinary  subaerial  denudation  ; 
there  are#  smooth,  rounded  rock  surfaces  and  blunted 
summits  due  to  the  abrading  action  of  glaciers.  The  glaciers 
of  Kenya  were  once  more  extensive,  and  flowed  down  the 
mountain  for  several  thousand  feet  below  their  present  level. 

The  contrast  between  the  jagged  rocks,  due  to  ordinary 
denudation,  and  the  smooth  slopes  worn  by  the  glaciers,  are 
well  shown  in  the  beautiful  photographs  of  Kenya  by  the 
Hon.  Wm.  MacGregor  Ross,  Dr.  J.  W.  Arthur,  and  Dr.  J.  D. 
Melhuish.  (Photographs,  Figs.  2 and  8.) 

These  glaciated  surfaces  show  that  the  valleys  had  been 
cut  down  to  their  present  depths  at  the  time  of  the  maximum 
extension  of  the  glaciers.  Not  only  had  its  eruptions  ceased 
long  before  the  formation  of  the  volcanoes  with  well  preserved 
craters — such  as  the  Kibo  summit  of  Mount  Kilima  Njaro, 
Longonot,  Suswa  or  Meningai ; but  Kenya  had  been  reduced 


Fig.  2.— VIEW  ACROSS  THE  LEWIS  GLACIER,  KENYA, 
OVER  TWO  TARN  COL. 

Showing  the  contrast  between  the  jagged,  serrate,  unglaciated 
ridge  (to  the  right)  and  the  rounded,  glaciated  summits  to  the  left. 

Photographed  by  Dr.  J . IV.  Arthur. 
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practically  to  its  present  form  by  the  time  of  the  Great  Ice 
Age  and  at  the  end  of  the  Pliocene.  And  Kenya  is  not 
the  earliest  of  the  East  African  volcanoes.  Hence  the  whole 
volcanic  history  of  the  country,  from  the  beginning  of  the 
volcanic  eruptions  to  the  wearing  down  of  Kenya  into  its 
present  condition,  cannot  be  compressed  into  only  one  geological 
period — the  Pliocene. 

The  fact,  then,  that  the  crater  of  Kenya  had  been  destroyed, 
and  the  plug  of  the  old  volcano  worn  down  to  essentially 
its  present  form  and  dimensions  by  glacial  times,  is  evidence 
that  Kenya  is  a very  old  volcano,  and  that  the  volcanic  history 
of  British  East  Africa  must  be  carried  back  into  pre-Pliocene 
times. 

As  the  phonolites  of  Lumbwa  are  post-Miocene,  and  those 
of  the  Kapiti  Plains  not  later  than  the  Miocene,  the  simple 
classification  which  would  attribute  them  both  to  the  same 
volcanic  period  appears  inadmissible,  and  we  must  be  prepared 
for  a longer  and  more  complex  classification  of  the  volcanic 
rocks  of  British  East  Africa. 

The  main  stages  seem  to  be  as  follows  : The  oldest  lavas 
are  the  phonolites  of  the  Kapiti  Plains,  and  the  earth- 
movements  which  occasioned  their  widespread  eruption  were 
probably  connected  with  the  foundering  of  the  Indian  Ocean. 
The  lavas  may  be  co-related  with  the  Deccan  Traps  and  be 
of  Upper  Cretaceous  age. 

The  eruptions  of  the  soda-rich  phonolites  culminated  in 
the  eruption  of  the  soda-rich  kenyte  of  Kenya.  Then  followed 
a series  of  eruptions  which  produced  the  basaltic  agglomerates 
of  northern  Kikuyu,  vast  basalt  sheets  around  Lake  Magadi, 
and  the  porphyritic  basalts  of  Kijabe  and  the  Aberdares. 

These  eruptions  were  probably  accompanied  by  the  first 
of  the  Rift  Valley  faults,  and  were  followed  by  a long  stage 
of  denudation ; and  then  renewed  volcanic  disturbances  dis- 
charged the  rhyolites  and  trachytes,  which  are  especially  well 
developed  in  the  Kikuyu  country.  Then,  after  further  faults, 
ensued  a long,  quiet  period,  during  which  the  level  of  the  Vic- 
toria Nyanza  was  higher  than  it  is  to-day,  and  the  occurrence 
of  Dinotherium  Hobleyi  in  the  lake  deposits  proves  their  Miocene 
age.  Then  followed  the  post-Miocene  eruptions,  including 
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vast  plateau  eruptions,  which  gave  rise  to  the  Lumbwa  phono- 
lites  and  the  later  basalts.  Fresh  faults  widened  the  Rift 
Valley,  and  these  movements  led  to  the  building  up  of  great 
trachyte  mountains  in  the  floor  of  the  Rift  Valley,  including 
Lorgasailik,  Suswa,  Longonot,  and  Meningai.  Some  of  these 
latest  eruptions  must  have  been  quite  modern.  It  is  difficult 
to  regard,  for  example,  the  north-eastern  lava  flow  of  Meningai 
as  having  been  discharged  more  than  a couple  of  centuries  ago. 
Mr.  Hobley  regards  the  bare  volcano  that  he  discovered  to 
the  west  of  the  Njorowa  Gorge  as  not  more  than  a century  old. 
There  are  traditions  among  the  natives  of  eruptions  in  modern 
times  ; thus  the  formation  of  the  Simbi  Crater  is  said  to  have 
happened  eighty  years  ago.  Mrs.  Ulyett,  of  Makalia,  tells 
me  that,  according  to  a native  once  employed  there,  the 
mountains  discharged  fire  a few  generations  back.  The  Masai 
appear  to  have  no  traditions  of  eruptions  ; but  they  are 
nomads  and  pastoralists,  and  would  have  had  no  shambas 
devastated  and  homes  destroyed,  so  negative  evidence  in 
their  case  is  of  little  weight. 

The  conclusion  that  Kenya  was  dead  and  dissected  before 
the  beginning  of  the  Pleistocene,  is  based  on  the  natural  as- 
sumption that  the  former  greater  size  of  the  Kenyan  glaciers 
was  during  ‘ the  Great  Ice  Age  ’ in  Europe  ; for  at  that  period 
the  rain-carrying  cyclones,  which  normally  cross  southern 
Europe  and  the  Mediterranean,  would  have  been  deflected  to 
a more  southerly  route  by  the  anticyclonic  conditions  then 
dominant  over  north-western  Europe. 

Kenya,  probably,  then  had  a heavier  snowfall  as  its  share 
of  the  increased  precipitation  over  northern  Africa  ; and  after 
the  disappearance  of  the  glaciers  from  north-western  Europe 
they  dwindled  on  Kenya  as  part  of  that  widespread  desiccation 
of  northern  Africa,  which  led  to  the  gradual  reduction  in  the 
size  of  the  lakes  and  the  disappearance  of  Lake  Suess  from  the 
basin  south  of  Longonot. 

The  history  of  the  East  African  lakes  shows  that  the  earlier 
stages  of  the  volcanic  activity  in  East  Africa  were  passed 
through  a long  time  ago.  The  surface  of  Lake  Naivasha  stood 
150  feet  above  its  present  level  when  it  overflowed  southward 
down  the  Njorowa  Gorge.  The  entrance  of  the  gorge  (Fig.  4) 


Fig.  3— A GLACIATED  VALLEY  ON  KENYA. 

Photographed  by  Dr.  J.  D.  Melhuish. 


Fig.  4. — THE  WESTERN  ENTRANCE  TO  THE  NJOROWA  GORGE. 

The  cliff  on  the  left  is  a lava  flow  of  columnar  lava  (riebeckite  trachyte)  ; its 
base  is  an  old  beach  of  Lake  Naivasha,  and  the  cliffs,  cut  when  the  lake  was  at  the 
level  of  this  exit,  are  shown  as  dark  areas  along  the  foot  of  the  hills  to  the  right. 

Photographed  by  Hon.  Wm.  MacGregor  Ross. 
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Fig.  5.— THE  VALLEY  OF  THE  ENDARIKI  RIVER. 

The  photograph  shows  a ravine  that  has  been  excavated  on  the  floor  of  the  main  valley 
and  filled  with  loess  which  has  accumulated  during  a drier  period.  The  loess  is  now  being 
excavated  by  the  river,  the  discharge  of  which  must  have  again  increased. 

Photographed  by  Hon.  Wm.  MacGregor  Ross. 


Fig.  6.— FUMAROLE  DISCHARGING  STEAM  AND 
DEPOSITING  SULPHUR,  NJOROWA  GORGE. 

Photographed  by  Hon.  Wm.  MacGregor  Ross. 
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is  cut  through  a lava  flow,  which  is  comparatively  modern  ; 
yet  it  was  much  earlier  than  the  time  of  the  greater  Naivasha, 
and  must  be  at  least  Pliocene  in  date.  The  climatic  variations 
indicated  by  the  glacial  history  of  Kenya,  and  the  variations 
of  the  lakes,  were  probably  not  due  to  a progressive  desiccation, 
but  to  alternations  of  drier  and  wetter  periods.  Thus  on  the 
floor  of  the  Endariki  Valley  is  a deep,  young  gorge,  now  being 
cut  out  by  floods  after  storms  (Fig.  5) ; but  this  gorge  is  being 
made  by  the  re-excavation  of  an  old  gorge  which  has  been 
filled  by  loess — a wind-carried  deposit — during  some  recent 
period  drier  than  the  present  or  than  during  the  formation  of 
the  original  gorge. 

With  so  many  well-preserved  craters  along  the  Rift  Valley, 
and  such  abundant  evidence  of  recent  volcanic  activity,  it  is 
natural  to  inquire  as  to  the  chances  of  renewed  eruptions. 
In  some  countries,  where  the  craters  are  equally  well  preserved, 
the  volcanoes  may  safely  be  certified  as  dead.  Along  the 
Rift  Valley  there  are,  however,  symptoms  that  the  volcanoes 
are  only  dormant ; for  steam  vents  and  hot  springs  are 
abundant.  Vents  discharge  carbonic  dioxide  ; and,  still  more 
significant,  some  fumaroles  still  give  forth  sulphur,  as  in  the 
Njorowa  Gorge  (Fig.  6).  These  may  be  the  dying  efforts  of  the 
volcanic  forces  ; they  indicate  the  possibility — not  necessarily 
the  probability — of  renewed  eruptions.  Fresh  outbreaks 
depend  rather  on  whether  the  earth-movements  along  the 
Rift  Valley  faults  have  entirely  ceased.  The  frequent  earth- 
quakes along  the  Rift  Valley  suggest  that  the  movements  are 
still  in  progress.  I have  been  told  of  subsidences  and  changes 
of  level  since  the  railway  survey  in  the  neighbourhood  of 
Naivasha  and  Kijabe  ; the  evidence,  so  far  as  I know,  is  not 
conclusive,  but  is  sufficient  to  call  for  careful  investigation. 

If  the  Rift  Valley  faulting  is  renewed,  then  fresh  volcanic 
outbreaks  are  possible  and  on  a much  larger  scale  than  the 
known  eruptions  of  the  Teleki  Volcano,  about  1888,  or  the 
recent  outbreak  on  the  northern  peninsula  projecting  into 
Lake  Rudolf,  or  the  eruption  of  Doenyo  Ngai  in  German 
East  Africa,  described  by  Mr.  Hobley  in  the  Society’s 
Journal.1 


1 Vol.  VI.,  No.  13,  pp.  339-43. 
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That  there  have  been  important  earth-movements  in  the 
country  in  recent  geological  times  is  clear  from  the  general 
topographic  evidence.  The  narrowness  of  the  valleys,  the 
abundance  of  waterfalls  and  rapids,  and  the  direct  leap  of 
tributaries  from  hanging  valleys  into  the  main  river  are  all 
indications  that  the  country  has  a young  topography  and 
that  the  rivers  have  not  had  time  to  cut  down  their  beds 
since  the  last  uplift. 

That  the  modern  earth-movements  extend  to  the  coast 
is  shown  by  the  raised  coral  reefs  which  have  been  uplifted 
in  recent  geological  times,  and,  as  shown  by  Mr.  Hobley,  by 
successive  steps.  Hence  the  crustal  disturbances  of  British 
East  Africa  still  affect  the  coastlands,  the  foundering  of  whose 
former  eastward  extension  to  India  initiated  the  eruptions 
and  earth-movements  to  which  the  country  owes  its  chief 
features  of  geological  interest. 


DISCURSIVE  NOTES  ON  THE  FOSSORIAL 
HYMENOPTERA 

By  G.  D.  Hale  Carpenter,  M.B.E.,  D.M.,  E.E.S.,  F.Z.S., 
Uganda  Medical  Service 

Fossorial , because  they  dig  ! Hymeno'ptera,  because  they 
belong  to  the  great  group  of  insects  characterised  by  the 
firm  linking  together  of  the  anterior  and  posterior  wings  on 
each  side. 

Popularly,  ‘ sand-wasps  ’ — this  is  not  a bad  name,  more 
especially  if  applied  to  the  Bembecidce,  which  do  look  something 
like  an  ordinary  wasp  and  do  burrow  in  sand  rather  than 
other  kinds  of  earth.  Properly  speaking,  however,  the  Fossors 
are  not  true  wasps,  in  the  sense  that  our  black  and  yellow 
common  or  garden  wasp  is.  Anatomically,  they  are  dis- 
tinguished by  the  forewing  not  being  folded.  In  a true  wrasp, 
when  it  alights,  the  forewing  is  folded  on  a longitudinal 
crease,  so  that  the  wings  appear  only  of  half  their  true  width  : 


Photo  No.  i. 


“MUD”  NEST  OF  SYNAGRIS  NEGUSI,  Buyss. 

Top  insect  settled — wings  folded  ; bottom  about  to  fly — wings  expanded. 
Photographed  by  Dr.  G.  van  Someren. 
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(vide  Frontispiece,  Fig.  4,  Synagris  negusi,  and  photo  No.  1). 
this  is  not  the  case  in  Fossors.  As  regards  habits,  true  wasps 
are  often — indeed,  are  supposed  popularly  to  be  always — social, 
while  each  Fossor  lives  entirely  an  independent  life ; although, 
if  conditions  favour,  a number  may  nest  in  the  same  small  area, 
so  that  in  this  way  they  are  gregarious.  Many  true  wasps, 
however,  live  similar  independent  lives,  and  are  closely  allied 
in  their  habits  to  some  of  the  Fossors.1  What,  then,  are  the 
habits  which  are  so  important  as  to  give  the  group  its  name  ? 
The  Fossors  have  brought  to  a highly  specialised  standard 
a habit  which  is,  primarily,  quite  simple — namely;  the  feeding 
of  their  young  with  other  insects.  The  common  wasp  at  home 
may  often  be  noticed  to  pounce  on  a fly,  cut  off  its  wings 
and  legs,  reduce  the  body  to  a mangled  pulp,  and  carry  it  off 
— to  feed  upon  ? No ; the  adult  feeds  purely  from  flowers 
or  on  honey  stolen  from  more  conscientious  workers  : the 
mincemeat  is  for  the  brood  of  young  in  her  parchment 
nest  underground. 

A wasp  which  is  very  well  known  out  here,  Belonogaster 
griseus,  F.,  by  name  (vide  Frontispiece,  Fig.  2,  Belonogaster 
griseus),  has  added  something  to  this  simple  method.  This 
is  the  much- disliked,  dark-brown  wasp,  with  very  thin  pedicle 
to  the  abdomen ; it  constructs  parchment  nests,  hanging 
from  a narrow  stalk,  in  the  cells  of  which,  open  at  the  bottom, 
its  larvae  are  suspended  head  downwards.  (Photos  Nos.  2 
and  3.) 

Out  in  the  field,  one  often  comes  across  one  of  these  wasps 
hunting,  and  may  perhaps  witness  her  discovery  of  a suitable 
caterpillar.  She  stings  it — often  in  several  places  seriatim — and 
then  proceeds  with  her  mandibles  to  reduce  the  helpless  insect 
to  pulp,  which  she  forms  into  a round  ball  and  carries  back 
to  the  nest,  where  other  nurses  assist  in  distributing  it  to  the 
larvae.  Here  is  a distinct  advance ; the  prey  being  large 
might  be  rather  obstreperous  under  the  process  of  pulping, 
and  is  rendered  helpless  by  a preliminary  stinging. 

This  method,  however,  involves  continual  supplies  of 
fresh-killed  meat  and  careful  attention  throughout  the  whole 
life  of  the  larva.  The  next  step  above  the  somewhat  crude 

1 Compare  Odynerus  with  Sceliphron. 
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process  of  the  true  wasps  is  perhaps  exemplified  by  Fossors 
of  the  family  Bembecidce,  which,  as  was  said,  merit  more  than 
most  the  title  ‘ sand-wasps.’  These,  so  far  as  my  experience 
goes,  only  burrow  in  sandy  places  ; the  reason  being  that  they 
have  not  yet  got  beyond  the  stage  of  a frequent  supply  of 
fresh  meat  to  their  young.  As  the  burrow  needs  to  be  con- 
stantly reopened,  the  labour  would  be  very  great  were  it  not 
in  some  light,  easily  displaced,  soil ; hence  loose  sand  is  chosen. 
The  reason  why  these  Fossors  bring  daily  supplies  to  their 
young  is  perhaps  the  nature  of  the  prey : two-winged  flies 
are  not  fleshy  insects,  and  if  stored  up  in  number  sufficient 
for  the  food  of  the  larva  until  it  has  finished  growing  would 
probably  dry  up. 

Bo  the  Bembecid  hunts  flies  daily,  stings  each  one,  and 
brings  it  back,  whole,  to  the  larva  at  the  bottom  of  the  burrow. 
I am  not  quite  certain,  from  memory,  whether  the  Fossor 
really  kills  the  fly,  or  only  paralyses  it,  but  believe  the  latter 
is  the  case.  This  method  is  a distinct  advance  upon  the  last 
mentioned,  but  still  involves  frequent  reopening  of  the  burrows 
to  introduce  fresh  supplies.  Two  other  well-known  families 
of  Fossors — Sphegidce  and  Pompilidce — provide  once  and  for 
all  for  each  larva,  by  storing  up  at  the  bottom  of  the  burrow 
a supply,  according  to  size,  of  one  or  more  insects  or  spiders 
which  have  been  stung,  so  that  they  are  paralysed  and  probably 
insensitive,  but  are  still  alive  ( vide  photo  No.  4).  The  helpless 
Fossor  larva  thus  has  live  meat  in  a defenceless  condition, 
and  feeds  first  on  the  juices  and  fats  only,  leaving  the  vital 
parts  until  the  end  when  all  save  skin  is  consumed. 

A mother  Sphegid  or  Pompilid,  having  dug  her  burrow, 
found  her  prey,  stung  it,  brought  it  back  to  the  burrow,  laid 
an  egg  on  it,  and  filled  up  the  burrow,  has  fulfilled  her  duty 
to  that  egg,  and  sets  to  work  to  provide  for  another.  This 
method,  however,  still  has  its  limitations,  imposing  heavy 
labour  upon  the  mother  ; and  another  family  of  Fossors,  the 
Scoliidce  ( vide  Frontispiece,  Fig.  8,  Scolia  ruficornis),  seems  to 
have  gone  one  better.  Instead  of  laboriously  excavating  a 
burrow  the  mother  Scoliid  searches  out  the  destined  prey  of 
her  young  in  its  own  burrow. 

This  is  commonly  the  fat  larva  of  large  Lamellicorn  beetles, 


Photo  No.  2. 


BELONOGASTER  GRISEUS,  Fabr. 

Constructing  cap  to  cell.  Feeding  larvae. 

Showing  eggs  and  larvae  in  different  stages. 

Photographed  by  Dr.  G.  van  Someren. 
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living  underground.  Scoliids  may  constantly  be  seen  quar- 
tering the  ground,  and  sometimes  may  be  found  scratching 
at  the  earth,  presumably  to  enable  them  to  reach  the  sub- 
terranean prey  which  is  stung,  and  has  an  egg  laid  upon  it. 
There  is  no  laborious  excavating  a burrow  and  dragging  a 
heavy  burden  thereto  : the  prey  is  simply  rendered  inert 
and  left  where  it  is. 

Another  family  of  Eossors,  the  Mutillidce , has  improved 
upon  even  this  method.  Like  the  man  in  the  parable,  they 
cannot  dig,  but  then  they  do  not  need  to ; for  their  prey 
is  usually1  the  larvae  of  other  Hymenojptera,  whose  nests  are 
often  freely  exposed — such  as  those  made  by  ‘ mud-wasps.’ 
All  they  have  to  do,  when  a nest  has  been  found,  is  to  lay 
an  egg  upon  the  larva  inside,  penetrating  the  wall  with  the 
ovipositor.  I am  not  certain  whether  these  Fossors  sting 
the  prey  so  as  to  paralyse  it ; they  possess  very  sharp  and 
painful  stings — as  one  soon  finds  out  by  picking  them  up  in 
one’s  fingers. 

The  Mutillidce  are  rather  peculiar  in  that  the  females  have 
no  wings  and  are  easily  mistaken  for  ants.  Their  colouring, 
however,  distinguishes  them ; they  are  black  and  red,  or 
black  only,  with  conspicuous  large  white  spots.  They 
particularly  frequent  rather  dry  open  country,  and  may  be 
seen  running  quickly  over  hot  sand.  Fossors,  then,  have 
evolved  a unique  method  of  ensuring  a supply  of  fresh  juicy 
meat  to  their  young.  But  another  of  the  great  divisions  of  the 
Hymeno'ptera  have  altogether  dispensed  with  a sting : these 
are  the  ‘ ichneumon  flies,’  called  accursed  by  the  mere  collector 
of  butterflies  and  moths,  who  is  only  interested  in  breeding 
a perfect  specimen  for  show  purposes,  having  obtained  an 
egg,  caterpillar,  or  chrysalis.  Instead  of  the  expected  beauty, 
however,  he  only  breeds  a host  of  little  beasts  ! These  have 
come  from  eggs  deposited  by  the  parent  ichneumon  on  the 
immature  stage  of  the  host.  The  ichneumon  larva  at  first 
feeds  only  on  the  unessential  fats  and  juices  ; so  that  if  the 
prey  is  a caterpillar,  it  continues  to  feed  and  grow,  and  often 
even  has  strength  to  become  a chrysalis,  after  which  the 

1 Some  species,  however,  have  been  found  to  prey  upon  Glossina  morsitans 
in  its  pupal  stage. 
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growing  ichneumon  larva  consumes  the  whole  of  the  interior 
of  its  host,  and  itself  becomes  adult. 

The  ichneumons  are  commonly  called  parasites,  but  it  is 
a question  whether  the  use  of  this  term  for  a creature  which 
necessarily  destroys  its  host  is  not  straining  it  to  a degree 
quite  unlawful.  Only  there  seems  no  other  word. 

I noted  a large  ichneumon  ovipositing  upon  a caterpillar, 
and  it  was  interesting  to  see  that  it  firmly  grasped  the  body 
of  the  caterpillar  with  its  mandibles,  standing  astride  over 
the  length  of  its  body  while  piercing  it  with  the  ovipositor, 
the  unfortunate  caterpillar  jerking  itself  from  side  to  side 
in  the  vain  effort  to  shake  off  its  foe.  The  ichneumon  adopted 
precisely  the  same  attitude  as  that  of  a Sphegid  when  stinging 
a caterpillar,  which  gave  one  cause  for  thought. 

The  operations  of  the  Fossors  have  long  attracted  much 
attention,  owing  to  their  complexity  and  uniqueness  in  the 
Animal  Kingdom,  and  were  long  believed  to  illustrate  the  use 
of  true  intelligence  and  foresight. 

But  now,  thanks  to  the  observations  of  such  as  the  gifted 
French  naturalist  Henri  Fabre,  and  Mr.  and  Mrs.  Peckham 
in  America,  we  know  that  there  is  no  intelligence  at  all  con- 
cerned in  the  matter.  From  beginning  to  end  the  whole 
complicated  series  of  operations  is  simply  a chain  of  events, 
each  one  of  which,  when  finished,  provides  the  necessary 
stimulus  for  the  next  which  follows — nay,  must  follow, 
the  insect  being  unable  to  help  itself  ! Thus,  Fabre  showed 
that  if  a Fossor  be  interrupted  after  she  has  dragged 
down  the  prey  and  deposited  her  egg  on  it,  and  the  prey  be 
withdrawn,  on  her  return  the  insect  will  resume  her  work 
at  the  point  she  left  off,  and  will  fill  up  the  burrow  and  smooth 
over  the  surface  as  if  nothing  had  happened,  when  there  was 
nothing  in  the  burrow  at  all.  Or,  again,  if  the  roof  of  a burrow 
of  Bernbex — which,  as  has  been  said,  brings  fresh  supplies  daily, 
be  dug  away,  leaving  the  helpless  grub  exposed  to  view  among 
debris  of  legs  and  wings  of  flies — what  does  the  mother  do 
wThen  she  returns  ? Does  she  excavate  a fresh  burrow,  carry 
down  her  offspring,  and  feed  them  ? Not  a bit  of  it ! As 
Fabre  remarked,  ‘ For  her  they  cease  to  exist.’  Since  the 
stimulus  supplied  by  alighting  at  the  mouth  of  the  closed 


Photo  No.  3. 


Wasp  larvae — 


— Parasitic  pupae 
from  which  flies 
have  emerged. 


— Living  pupae. 


“PAPER”  NEST  OF  BELONOGASTER  GRISEUS,  Fabr. 

Showing  larvae  in  unfinished  cells;  also  pupae  of  parasitic  muscid,  some  hatched  and  others  intact. 
Photographed  by  Dr.  G.  van  Someren. 


Photo  No.  4. 


CONTENTS  OF  TWO  CELLS,  FROM  NEST  OF  SCELIPHRON  SPIRIFEX,  Linn. 

The  spiders  are  alive,  but  rendered  helpless  by  poison  from  sting. 

The  spiders  marked  + have  the  wasp’s  egg  attached. 

Photographed  by  Dr.  G.  van  Someren.  [To  face p.  444 
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burrow,  and  having  to  reopen  it,  and  pass  down  a tunnel, 
is  wanting,  she  is  unable  to  feed  the  larva.  Indeed,  she  is 
unaware  of  its  existence,  although  she  may  actually  walk 
over  it  in  her  frantic  searching  for  the  mouth  of  the  burrow 
which  does  not  exist,  while  the  precious  larva  she  is  impelled  to 
feed  slowly  perishes  in  the  sun. 

Again,  I have  seen  the  following  in  the  case  of  a Sphegid 
which  stores  up  a single  large  caterpillar.  If  the  paralysed 
prey  be  removed  from  the  burrow  and  laid  on  the  ground, 
the  Fossor,  on  her  return,  will  pounce  on  it  and  sting  it  again, 
precisely  as  if  it  were  a fresh  one,  although,  from  the  intelligence 
supposed  to  be  employed,  she  should  recognise  it,  especially 
as  she  had  laboriously  carried  it  a long  way  ! 

Moreover,  the  stinging  of  the  prey,  always  supposed  to  be 
a marvellous  instance  of  intelligent  skill  directed  towards 
a selective  paralysis  of  the  main  nervous  centres,  has  been 
shown  by  the  Peckhams  to  be  very  far  from  perfection.  They 
found  by  examining  a large  number  of  cases  among  different 
species,  and  even  individuals  of  the  same  species,  every  degree 
of  difference  between  a prey  that  was  so  seriously  stung  that  it 
succumbed,  and,  drying  up,  would  not  afford  the  juicy  food 
that  the  larva  requires,  and  the  other  extreme  where  the  prey 
was  so  lightly  injured  that  it  very  soon  recovered  all  its  powers 
of  movement. 

In  the  south  of  Europe,  I remember  finding  the  first  Fossors 
at  work  that  I had  ever  seen,  and  was  much  delighted.  One 
was  a species  of  Sphegid  (. Ammophila ) which  stored  up  a single 
large  caterpillar.  On  one  occasion,  I had  waited  until  the 
wasp  had  flown  away  after  completing  the  series  of  operations, 
and  then  dug  up  the  caterpillar  with  the  egg  affixed  to  its  side. 
When  put  in  a box  the  caterpillar  was  able  to  rid  itself  of  the 
egg,  and  walked  about  and  ate  its  food,  though  later  it  died. 

Similarly,  every  degree  of  perfection  may  be  found  in  the 
operations  of  bestowing  the  prey  in  the  burrow.  It  may  be 
said  here  that  the  usual  method  is  to  prepare  a burrow  and 
then  fly  off  and  hunt  for  the  prey,  which  has  then  to  be  brought 
back.  Very  often,  as  when  it  is  a large  Noctuid  caterpillar,1 

1 I have  never  noted  a hairy  or  spiny  caterpillar  of  a moth  to  be  attacked 
by  Fossors  : the  species  seem  always  to  be  Noctuidce  or  Geometridce. 
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spider,  grasshopper,  or  cricket,  it  is  much  too  heavy  to  be 
carried  in  flight,  and  the  Fossor  then  walks  with  it  in  her 
mandibles,  carrying  it  up  hill  and  down  dale,  over  rocks  with 
perpendicular  faces,  through  all  kinds  of  difficulties  until, 
somehow  or  other,  the  toiler  arrives  back  at  the  burrow.  Some- 
times the  prey  is  too  heavy  even  to  be  carried  by  walking,  and 
requires  to  be  dragged  along : a tedious  performance,  so  that 
the  shorter  the  distance  the  better.  In  these  cases  the  general 
rule  seems  to  be  that  the  Fossor  first  finds  the  prey,  and  then 
digs  a burrow  for  it  in  the  nearest  suitable  locality. 

On  one  occasion,  I was  watching  a Sphegid  (Ammophila 
beninensis),  which  I found  at  the  stage  when  she  had  arrived 
with  her  prey — a large  Noctuid  caterpillar — at  the  mouth  of 
the  burrow.  The  next  step  is  always  the  same  : the  caterpillar, 
which  lies  helpless  in  a slightly  curved  attitude,  is  put  down 
at  the  brink  of  the  hole,  with  the  head  at  the  very  edge.  The 
Sphegid  then  goes  down  backwards,  and  at  the  last  moment 
seizes  the  caterpillar  with  her  mandibles,  just  behind  its  head, 
and  drags  it  down  to  the  chamber  at  the  bottom  of  the  burrow 
where  there  is  room  for  both.  There  the  caterpillar  is  bestowed, 
the  Sphegid  lays  her  elongated  white  egg  upon  its  side  at  about 
the  middle  of  the  body,  and,  having  climbed  out,  proceeds  to 
fill  up  the  burrow. 

In  this  particular  case,  however,  the  caterpillar  was  so 
much  too  large  for  the  chamber  that  the  Ammophila  could 
only  just  squeeze  her  way  up  the  passage  into  which  its  tail 
projected — almost  up  to  the  surface.  This  would  not  do  at 
all,  and  the  chamber  had  to  be  enlarged  ; in  order  to  do  this 
it  was  first  necessary  to  extricate  the  caterpillar  from  the 
burrow — a difficult  job.  However,  she  managed  it.  Standing 
over  the  mouth  of  the  burrow,  the  Ammophila  reached  down 
and  grasped  the  tail  end  of  the  caterpillar  with  her  mandibles 
as  far  forward  as  she  could  reach,  pulled  it  up  and  held  it 
between  her  forelegs  while  she  shifted  her  mandibles  farther 
forward,  and  thus  by  repeated  manoeuvres  was  able  to  draw 
out  the  over-sized  caterpillar.  Down  she  went  and  enlarged  the 
chamber  with  ‘ tooth  and  nail,’  bringing  out  several 4 armfuls  ’ 
of  earth,  and  depositing  them,  with  a little  buzz  as  of  protest, 
a few  inches  away  from  the  hole.  Then  she  went  in  again, 


FOSSORIAL  HYMENOPTERA 


447 


dragging  the  caterpillar  after  her.  But  still  the  chamber  was 
much  too  small,  and  the  whole  process  had  to  be  gone  through 
again  ; but  not  until  six  attempts  had  been  made  to  fit  the 
caterpillar  in  was  the  process  completely  satisfactory. 

On  one  occasion  it  had  not  been  so  carefully  disposed  at 
the  edge  as  usual,  and  when  Ammophila  backed  down  the 
burrow  she  grasped  the  tail  end  instead  of  the  customary 
place  just  behind  the  head,  and  it  moved  slightly. 

Ammophila  at  once  perceived  that  something  was  wrong, 
hurried  up  from  the  burrow,  examined  the  caterpillar  care- 
fully, and  rearranged  it  in  the  correct  attitude ; so  that,  going 
down,  she  was  able  to  catch  hold  of  the  neck,  which  custom 
seems  to  require. 

Here  was  a very  imperfect  worker,  whose  unskilfulness 
contrasts  markedly  with  the  nicety  of  method  of  another 
of  the  game  species  watched  at  a later  date. 

She  was  seen  carrying  along  a large  Noctuid  caterpillar, 
very  many  times  heavier  than  herself  : it  was  grasped  by  her 
mandibles  a little  distance  behind  the  head,  and  the  end 
of  the  slightly  curved  body  projected  a little  between  the 
second  and  third  legs  of  one  side  of  the  Ammo'phila.  This  I 
have  found  to  be  the  rule  when  a Sphegid  carries  a caterpillar. 
I followed  her  carefully,  for  some  twenty  yards  altogether, 
marvelling  how  straight  a course  she  kept  through  and  round 
obstacles.  When  she  came  to  a certain  point,  without  any 
hesitation  at  all,  she  struck  off  at  an  angle  to  the  right  and 
preserved  the  fresh  direction  in  a straight  line  for  several 
yards  until,  at  a little  bare  spot,  she  put  down  her  burden, 
scratched  away  a little  earth,  lifted  away  a small  piece  of  stone 
in  her  mandibles,  and  disclosed  the  mouth  of  the  burrow. 
As  usual,  she  went  down  head  foremost  to  see  that  all  was  well 
in  the  chamber  at  the  bottom,  and  then  came  up,  seized  the 
caterpillar  which  lay  correctly  at  the  mouth  of  the  burrow, 
pulled  it  down  after  her,  and  then  having  safely  bestowed 
it  in  the  chamber  and  laid  an  egg  on  it,  came  out  and  filled 
up  the  burrow  in  the  usual  manner  without  any  delay,  and 
flew  off.  No  hitch  here  ! The  whole  operation  was  carried 
out  in  a most  workmanlike  way,  and  as  differently  as  possible 
from  the  bungling  of  the  last  one  described. 
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It  may  be  argued  that  such  differences  in  expertness  them- 
selves imply  the  presumption  of  intelligence,  which  might 
be  expected  to  vary  in  different  animals. 

More  especially  in  the  case  of  the  last  observation,  when 
the  Sphegid  found  her  way  back  in  such  a direct  manner,  does 
it  seem  justifiable  to  call  in  the  use  of  memory.  Now  memory 
implies  intelligence.  But  we  are  begging  the  whole  question 
here ; for  there  is  no  word,  in  the  operations  of  instinct,  to 
compare  with  memory,  which  is  only  for  intelligence.  ‘ In- 
stinctive memory  ’ would  be  an  absurd  phrase ; yet  we  have 
no  word  in  English  for  what  it  implies— namely , a process  of 
instinct  comparable  to  the  process  of  intelligence  called 
memory. 

The  Eossors  are  of  interest  in  so  many  ways  that,  in  a 
discursive  paper  such  as  this,  one  is  hard  put  to  it  to  keep 
within  even  broad  limits.  Eor  instance,  there  is  their  relation- 
ship to  man  and  his  environment — i.e.  their  bionomics  in  con- 
nection with  man.  In  the  case  of  the  Bembecidce,  their  direct 
relation  to  the  health  of  man  and  his  domestic  animals  is 
obvious,  for  they  prey  almost  exclusively1  upon  two-winged 
flies,  and  more  particularly  upon  the  blood-suckers  which 
transmit  diseases.  That  they  prey  upon  Tabanidce  has  long 
been  known  ; that  they  also  prey  upon  Glossina,  the  Tsetse 
flies,  has  only  been  made  known  in  recent  years,  owing  to  the 
increased  attention  paid  to  these  very  important  flies. 

Consider  the  Sphegidce,  some  of  which,  for  each  larva,  store 
up  a number  of  small  caterpillars  ; so  that  during  the  working 
life  a single  mother  might  destroy  several  dozen  harmful 
caterpillars.  Many  Sphegids  store  up  such  destructive  insects 
as  crickets,  grasshoppers,  cockroaches,  &c.  It  must  be  re- 
membered that  each  Eossor  has  a certain  type  of  prey — often 
a certain  species  only — on  which  the  young  are  fed,  and  this 
is  sought  out  from  its  most  secret  hiding-places. 

On  the  other  hand,  certain  Sphegids,  and  all  Pompilids — 
so  far  as  I have  seen — prey  upon  spiders,  in  which  case  their 
activities  by  destroying  useful  creatures  are  positively  against 
man’s  interests.  Then  there  is  the  more  complicated  point 

1 I have  recently  seen  one  pounce  upon  and  carry  off  a Hesperid  or  ‘ skipper  * 
butterfly,  drinking  at  the  edge  of  a puddle. 
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still — namely,  the  case  of  the  Mutillidce,  which,  as  has  been 
said,  lay  their  eggs  in  the  nests  of  other  Hymenoptera,  including 
Eossors  ; and,  lastly,  several  Fossors  have  become  thieves,  and, 
instead  of  hunting  for  themselves,  dart  down  at  a favourable 
moment  and  lay  their  eggs  on  the  prey  which  a more  honest 
relative  is  about  to  store  up  for  her  own.  The  pirate  larva 
develops  more  quickly,  and  hence  the  food  is  eaten  before 
the  rightful  owner  is  full  grown ; hence  it  dies  of  starvation. 
Thus  the  pirate  may,  by  destroying  the  destroyer  of  a harmful 
insect,  range  itself  against  man.  And  so  the  balance  of  nature 
swings,  up  and  down,  and  man  can  only  look  on  and  marvel 
at  the  intricacy  of  it. 

Having  now  broached  the  subject  of  the  natural  enemies 
of  Fossors,  I propose  to  make  a diversion  and  discuss  that 
point  and  its  relation  to  the  colours  of  these  insects.  The 
absorbing  study  of  the  colouration  of  insects  has  only  been 
made  intelligible  by  the  Darwin- Wallace  hypothesis  of  Natural 
Selection. 

On  this  hypothesis,  certain  insects  are  rendered  relatively 
inedible  to  mammals  and  birds  by  the  possession  of  a dis- 
agreeable taste,  a sting,  extreme  hardness,  spines  or  hairs,  &c. 
I may  say,  in  passing,  that  this  has  now  been  abundantly 
proved  by  experiment  with  insectivorous  animals  and  birds. 
It  has  been  to  the  advantage  of  such  insects  that  these  qualities 
should  be  made  known  as  efficiently  as  possible ; for  a mere 
experimental  peck  or  bite  or  taste  by  an  inquisitive  enemy 
may  destroy  an  insect  as  much  as  eating  it,  or  at  least  render 
it  incapable  of  reproducing  its  kind. 

Hence  natural  selection  has  brought  it  about  that  such 
‘ protected  ’ insects  have  conspicuous,  easily  recognised, 
gaudy  colours  in  simple  patterns — such  as  the  alternating  rings 
of  yellow  and  black  exhibited  by  many  stinging  Hymenojptera, 
or  the  bright  red  and  black  of  many  Acrcea  butterflies.  An 
insectivorous  bird  or  animal,  having  in  its  youth  learnt  the 
disagreeable  taste  of  such  brightly  coloured  insects,  for  the 
future  disregards  them  in  favour  of  more  edible  food,  so  long 
as  this  is  to  be  had,  knowing  that  a conspicuously  coloured 
insect  is  likely  to  be  offensive.  Hence  such  colours  are  known 
as  ‘ aposematic  ’ — a term  which  literally  means  ‘ warning  oft’.’ 
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The  bearers  of  aposematic  colouring  may  always  be  known 
by  their  bold  demeanour  : such  an  insect,  instead  of  taking 
to  flight,  flaunts  itself  before  you  ; or,  if  unable  to  fly,  will 
not  get  out  of  the  way,  but  displays  to  the  utmost  the 
characteristic  signal  of  inedibility  or  the  possession  of  an 
efficient  means  of  defence. 

Now,  one  family  of  the  Fossors — although  all  the  Fossors 
possess  stings — is  particularly  interesting  from  the  point  of 
view  of  aposemes — namely,  the  Pompilidce.  Their  flashing 
blue-black  bodies  and  wings,  often  associated  with  canary- 
yellow  legs  and  antennse,  make  them  most  conspicuous  as 
they  sail  by,  or  run  over  the  ground  ; their  stings  are  very 
painful,  and  they  advertise  to  the  eye  very  plainly  that  they 
had  better  be  left  alone.  To  the  eye,  I said,  but  also  to  the 
ear  ; and  this  is  why  the  Pompilidce  are  particularly  interesting, 
for  they  have  evolved  a method  of  appealing  to  more  senses 
than  one.  Many  of  the  larger  species  make  such  a loud  rattling 
noise  as  they  fly  that  one’s  attention  is  irresistibly  attracted — 
for  they  are  often  heard  before  they  are  seen — the  noise  being 
like  the  rattling  of  a particularly  badly-made  clockwork  toy. 
It  is  obvious  that  to  an  edible  insect  such  a noisy  flight  could 
be  only  the  means  of  hastening  its  end  : on  the  other  hand,  an 
enemy  whose  attention  has  been  thus  called  to  a particularly 
conspicuous  insect  leaves  it  severely  alone.  I have  actually 
seen  this  with  pet  monkeys,  tied  up  by  a long  cord  : they  have 
heard  an  approaching  Pompilid,  and  watch  it  with  suspicious 
care,  and  are  very  anxious  not  to  interfere  with  it.  I may  say, 
in  passing,  that,  for  all  their  noise  and  unpleasant  appearance, 
no  Pompilid  will  interfere  with  you  unless  you  interfere  with 
it ; and  you  can  securely  watch  a most  ferocious-looking 
species  that  would  give  you  cause  to  regret  it  if  you  seized 
hold  of  it. 

I know  of  no  insects,  save  the  Pompilidce,  that  make  what 
may  be  termed  an  aposematic  sound.  Many  beetles,  and  ants 
such  as  Megaponera  foetens,  and  some  Hemiptera,  will  make  a 
stridulating  noise  when  handled  ; but  this  is  more  of  the  nature 
of  an  intimidating  sound,  and  not  an  advertisement  made 
continually  while  the  insect  goes  about  its  ordinary  affairs. 

It  is  rather  interesting  that  the  exact  contrary  may  also 
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be  observed  among  the  Fossors : the  family  Scoliidce  having 
an  extraordinarily  noiseless  flight,  often  not  the  slightest 
hum  being  audible  from  a much  more  bulky  species  than  the 
noisy  Pompilidce. 

It  is  common  knowledge  that  every  living  thing  produces 
during  its  lifetime  vastly  more  offspring  than  can  possibly 
survive  : the  world  since  long  ages  being  fully  stocked,  though 
of  course,  here  and  there,  a slight  change  of  conditions  locally 
may  enable  one  species  to  increase,  at  the  expense  of  another. 
Hence  great  numbers  must  be  destroyed  by  enemies,  disease, 
lack  of  food,  or  of  space. 

The  degree  to  which  this  is  the  case  is  not  realised  without 
mathematical  consideration.  Commenting  upon  this  struggle 
for  existence,  Wallace1  takes  the  example  of  a pair  of  birds, 
producing  four  young  at  a time,  for  four  seasons. 

In  fifteen  years  the  progeny,  allowed  to  multiply  unchecked, 
would  have  reached  the  appalling  number  of  more  than  two 
thousand  millions  ! Wallace  goes  on  to  showr  that,  at  a minimal 
estimate,  whatever  the  average  number  of  individuals  existing 
in  any  country,  at  least  twice  that  number  must  perish  annually. 
In  the  case  of  insects,  the  conditions  may  be  represented  clearly 
by  an  equation.2  Let  the  total  number  of  each  generation 
be  represented  by  X.  Then  since  all  but  two  will  perish,  the 
total  number  destroyed  by  all  causes  equals  X — 2.  Let 
Y = number  destroyed  by  vertebrate  enemies,  P the  number 
destroyed  by  predaceous  insects,  and  p by  parasitic  insects, 
and  m by  micro-organisms  of  disease.  Then — 

X — 2 = V + P p m. 

The  number  destroyed  by  vertebrate  enemies  would  be — 

V = (X  — 2)  — • (P  + p + m). 

That  is  to  say,  if,  as  I have  claimed  for  Pompilidce,  the  number 
destroyed  by  birds  and  animals  is  practically  nil,  then  other 
(invertebrate)  enemies  must  do  the  work,  otherwise  Pompilids 
would  overrun  the  world  and  die  of  starvation. 

1 Natural  Selection  and  Tropical  Nature,  1895,  p.  24. 

2 This  equation  was  first  stated  at  the  meeting  of  the  British  Association 
in  1913. 
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What,  then,  are  the  enemies  that  keep  down  the  numbers 
of  Pompilidce  and  other  Eossors  ? The  answer  is : Other 
insects,  either  as  before  mentioned — such  as  Mutillidce,  which 
are  directly  4 parasitic,’  or  sundry  other  4 indirect  parasites,’ 
some  Eossors,  some  two-winged  flies — which  appropriate  to 
their  own  use  the  prey  stored  up  by  the  Eossor. 

Indeed,  it  seems,  in  some  cases,  that  the  Fossor  is  aware  of 
the  danger.  The  long  journey  which  the  helpless  prey  has 
to  make  to  the  burrow,  during  which  it  is  often  put  down 
while  the  bearer  rests,  or  is  perhaps  frightened  away,  provides 
ample  opportunity  for  an  alert  pirate  to  dart  down  and  lay 
her  own  egg  upon  the  prey.  An  especially  favourable  oppor- 
tunity is  provided  when,  having  arrived  at  the  journey’s  end, 
the  rightful  owner  of  the  prey  puts  it  down  at  the  mouth  of 
the  burrow  and  goes  down  to  see  that  all  is  well  below. 

I saw  a very  astonishing  thing  once.  An  Ammophila  had 
just  come  up  from  laying  her  egg  on  the  caterpillar  bestowed 
underground  when  I frightened  her  awTay,  got  out  the  caterpillar 
and  laid  it  on  the  ground.  'When  the  Sphegid  returned,  she 
very  carefully  examined  the  caterpillar,  discovered  upon  it 
the  egg  which  she  had  herself  deposited,  and,  to  my  great 
amazement,  sucked  it  dry  and  deposited  another ! There 
are  many  very  puzzling  points  about  this,  however  one  tries 
to  explain  it : one  can  only  suppose  that  the  custom  is  thus 
to  destroy  any  egg  found  affixed.  For  many  caterpillars 
are  attacked  by  Tachinid  flies,  which  deposit  eggs  upon  their 
skin,  and  such  would  be  useless  as  food  for  a Fossor  larva 
as  well  as  that  of  the  fly. 

A very  common  small  Sphex,  that  feeds  her  young  on 
grasshoppers,  is  intensely  suspicious  of  the  approach  of  any 
other  insect  while  she  is  engaged  with  her  task,  and  charges 
fiercely  with  open  mandibles  at  even  the  smallest  ant  which 
draws  near  by  accident — much  to  the  alarm  and  confusion  of 
the  ant,  be  it  said.  ( Vide  Frontispiece,  Fig.  7,  Sphex 
luteipennis,  Mocs.) 

In  the  case  of  Bembecidce,  it  is  almost  the  exception  not  to 
find  in  attendance  near  the  mouth  of  the  burrow  a quiet 
little  brown  fly — an  undescribed  species  of  Idia — waiting  its 
chance.  The  moment  Bembex  leaves  her  burrow,  Idia  hurries 
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there ; often  literally  tumbling  head  over  heels  in  its  hurry 
to  do  its  duty  to  the  race  before  the  return  of  the  formidable 
creature  whose  young  it  is  going  to  supplant  with  its  own. 
Should  the  burrow  be  left  open — for  Bembex  sometimes  is 
careless — Idia’s  chance  has  come,  and  in  the  fly  scrambles, 
very  quickly  hurrying  out  again  when  the  eggs  have  been  laid. 
More  often  Bembex  has  temporarily  closed  her  burrow,  and 
in  her  absence  the  fly  feverishly  seeks  an  entrance — obviously 
working  against  time,  for  often  Bembex  will  return  suddenly, 
and  the  fly  has  to  withdraw.  It  must  be  said,  however,  that 
I have  never  seen  the  Bembex  take  any  notice  of  this  insignifi- 
cant little  intruder.  Nevertheless,  one  often  finds  that  Idia  has 
been  captured  and  paid  the  penalty — itself  to  be  stung  and 
stored  up  as  food  for  the  Bembex  larvae.  On  the  other  hand, 
small  larvae  of  a two-winged  fly — presumably  Idia — are  often 
found,  several  at  a time,  in  the  burrow  of  Bembex ; but  it  is 
possible  that  they  are  really  only  scavengers,  devouring  the 
debris  left  by  the  Bembex  larvae,  and  do  not  attack  the  lawful 
owner  of  the  nest. 

Fossors  at  work  are  quite  the  most  active  insects  I know. 
The  nests  of  ants  or  bees  do  not  compare  in  feverish  activity 
with  such  a scene  as  may  he  witnessed  on  an  open  sandy  space 
where  numbers  of  Bembex  are  working  together,  as  I have  often 
found  on  the  shore  of  Lake  Victoria.  On  first  arrival,  you  will 
perhaps  see  nothing  very  much  but  a number  of  pale  yellow 
and  black,  waspish-looking  insects,  sitting  on  the  sand  or 
restlessly  flying  about  with  a remarkably  dashing  flight,  so  that 
the  eye  cannot  follow  them.  These  are  males — idle  fellows 
who  have  nothing  to  do  but  find  their  mate  ; hence,  probably, 
the  way  in  which  they  dash  about  to  make  the  acquaintance 
of  a member  of  the  opposite  sex.  Suppose — as  is  often  the 
case — there  are  numerous  Tsetse  buzzing  around  you  or 
settled  on  your  puttees  : you  will  see  a very  interesting  thing. 
A female  Bembex  comes  and  apparently  investigates  you  very 
closely,  flying  round  and  round  at  about  the  level  of  your  knees. 
But  there  is  no  cause  for  alarm : it  is  not  you,  but  a full-fed 
Tsetse,  bloated  with  a heavy  meal  of  your  blood,  that  she 
wants.  Failing  this,  she  will  select  the  next  fattest  she  can 
find,  which  will  be  a gravid  female,  with  abdomen  swollen  by 
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the  large  larva  inside.  Presently,  you  hear  her  pounce  on 
such  a one  with  a quick  rush  ; there  is  a short,  high-pitched 
buzz,  like  a squeal,  from  the  unfortunate  fly  as  it  is  stung  ; and 
if  you  are  quick  with  your  eyes,  you  will  see  the  Bembex  dart 
away,  holding  the  paralysed  fly  between  the  thighs  of  her 
middle  pair  of  legs.  She  alights  at  a spot  where  the  bare 
sand  shows  to  you  no  difference  from  the  surrounding  area  ; 
but  she  knows  it,  for  did  she  not  take  great  pains  to  cover  up 
the  mouth  of  the  burrow  that  is  there  before  she  went  away, 
to  obstruct  the  thieving  Idia,  which  you  may  see  hanging 
round,  a little  distance  off  ? She  alights  on  the  sand,  holding 
her  prey  between  her  thighs,  and  without  a moment’s  pause 
she  begins  to  dig  with  her  powerful  fore-limbs,  furnished 
with  strong  bristles.  But  dig  is  a feeble  word  for  the  energy 
displayed.  The  sand  is  hurled  backwards  by  the  rapid 
movements  of  her  fore-limbs,  working  so  fast  that  a con- 
tinuous shower  of  sand  passes  under  her  body  to  fall  several 
inches  away. 

As  she  digs,  the  loose  sand  keeps  falling  in ; but  she  per- 
severes until  the  opening  is  clear.  Occasionally  such  a quantity 
has  to  be  dug  out  that  it  accumulates  in  a little  heap  behind 
her  and  begins  to  trickle  down  again.  So  she  begins  at  the  far 
side  of  the  pile  and  wTorks  her  way  forward,  right  through  it, 
until  the  mouth  of  the  burrow  is  clear,  when  down  she  goes, 
never  having  let  go  for  one  moment  of  her  precious  fly.  The 
waiting  Idia  seizes  this  opportunity  to  approach  nearer,  and 
waits  at  the  very  brink  of  the  hole  for  the  critical  moment. 
Out  comes  the  Bembex  ; and  if  she  is  a careful  worker,  turns 
round  and  throws  enough  sand  backwards  to  cover  the  mouth 
of  the  burrow  before  going  off  to  seek  fresh  food  for  the  hungry 
larva  inside.  This  is  Idms  chance  ; and  with  laughable  eager- 
ness it  attempts  to  penetrate  into  the  burrow,  scrambling 
in  such  haste  that  often  it  literally  tumbles  head  over  heels. 
No  matter,  there  is  need  for  haste ; for  who  can  tell  at  what 
moment  Bembex  may  return  again  ? So  the  little  fly  searches 
feverishly  for  some  crevice  which  the  Bembex  may  have  left 
uncovered,  that  it  may  penetrate  down  the  deep  burrow  and 
lay  its  eggs  there.  Often  the  Bembex  has  carefully  rendered 
this  impossible,  and  her  sudden  return  necessitates  hurried 
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retreat — the  fly  * knowing  ’ the  sound  of  her  wings,  and  retiring 
before  she  actually  alights.  Sometimes,  however,  the  careless 
Bernbex  has  failed  to  seal  the  entrance,  and  Idia  has  its  chance, 
and  the  Bernbex  larva  is  perhaps  supplanted  in  its  birthright. 

The  Bembecidce,  as  has  been  said,  usually  feed  their  larvae 
on  flies,  very  often  selecting  especially  the  blood-suckers.1  I 
have  found  in  the  nest  of  Bernbex  capensis  remains  of  Tabanus 
thoracinus  and  Chrysops  brucei,  and  seen  it  carry  into  its 
burrow  a full-fed  Glossina.  I have  watched  Bernbex  jorcipata 
carry  down  one  Tsetse  after  another,  so  that  in  three  and  a 
quarter  hours  twenty-nine  Tsetse  and  two  other  flies  had  been 
taken  into  the  burrow,  which,  when  opened,  was  found  to  con- 
tain thirty-one  Tsetse.  Another  burrow  was  opened  up  and  the 
larva  removed  and  put  into  a pill-box,  when  it  ate  nine  Tsetse 
flies  in  twenty-one  hours.  This  was  more  than  half  grown  : 
it  would  seem  that  if  it  only  requires  a week  to  become  full 
fed,  it  must  devour  some  forty  or  fifty  flies.  When  full  fed 
it  spins  a neat  pear-shaped  cocoon  of  silk,  grains  of  sand  being 
firmly  embedded  in  the  outer  covering,  in  which  it  changes 
into  the  quiescent  pupa,  from  which  the  perfect  insect  emerges 
in  a few  months. 

It  may  have  been  noticed  in  the  accounts  given  that 
Bernbex  never  puts  her  prey  down,  but  holds  it  always  pressed 
close  to  her  body,  so  that  her  enemies  have  not  the  chances 
given  to  the  enemies  of  two  other  families — Pompilidce  and  the 
burrowing  members  of  Sphegidce.  Sphegidce  differ  consider- 
ably from  Bembecidce  in  appearance  : instead  of  rather  a broad 
black-and-yellow  abdomen,  they  have  a long  narrow  abdomen, 
with  often  an  extremely  elongated,  slender  pedicle,  and  their 
colouring  is  mainly  black,  with  an  admixture  of  a little  dull 
red,  white,  or  yellow  ( vide  Frontispiece,  Fig.  7,  Sphex 
luteipennis).  They  are  of  varied  habits,  but  all  agree  in 
supplying  their  young  with  paralysed  prey,  of  which  an 
ample  supply  is  provided  once,  for  good  and  all ; the  young 
being  left  entirely  to  itself. 

I noticed  one  species,  whose  name  I forget,  making  use 
of  a dead  hollow  cane  as  a nursery,  so  that  it  saved  itself  all 
the  trouble  of  either  burrowing  or  building;  this  habit,  how- 

1 Sleeping  Sickness  Commission  of  the  Royal  Society,  Report  No.  XII,  1912. 
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ever,  is  exceptional  among  Eossors.  It  is  matched  among 
bees,  many  genera  of  which  make  their  nests  in  convenient 
empty  receptacles  such  as  snail-shells,  hollow  stems,  &c. 

Let  us  spend  a few  minutes  over  Sceliphron  spirifex  ( vide 
Frontispiece,  Fig.  8,  Sceliphron  spirijex,  L.,  and  photo  5) — a 
very  familiar  species  in  houses— the  long-legged,  black  and 
canary-yellow  ‘ mud-wasp,’  so  detested  by  housewives  because 
of  the  mud  nests  it  makes  behind  pictures,  inside  the  backs 
of  books,  &c.,  wherever  it  finds  a secluded  nook  that  suits  its 
fancy.  Its  habits  are  much  like  those  of  the  true  ‘ mud- 
wasps  ’ — black  insects  with  red,  or  orange-tipped,  abdomen 
(vide  Frontispiece,  Fig.  4,  Synagris  negusi)  that  have  the 
folded  wings  of  the  true  wasps,  but  lead  solitary  lives. 
These,  however,  always  make  a single  large  nest,  com- 
posed of  many  cells  under  a common  outer  shell,  stuffed  with 
caterpillars,  the  united  mass  being  as  big  as  one’s  fist.  Sceli- 
phron builds  a number  of  separate  cells,  each  about  an  inch 
long,  of  internal  calibre  the  diameter  of  a lead  pencil.  Often 
she  puts  one  against  the  other,  but  not  by  any  means  of 
necessity.  The  home  of  each  larva  is  complete  in  itself,  and 
a wonderful  bit  of  work,  too  ! The  little  banda,  in  which 
I now  write,  is  noisy  with  these  busy  workers  from  7 a.m.  to 
nearly  sunset.  First  the  sonorous  hum,  which  has  caused 
the  Baganda  to  call  Sceliphron  * Bumbuzi  ’ ; then  the  curious 
high-pitched  buzz,  rising  and  falling  as  with  deft  manoeuvres 
one  spreads  out  the  pellet  of  moist  earth  which  she  has  brought, 
making  it  adhesive  with  saliva,  so  that  it  binds  to  the  last 
layer.  The  cell  is  begun  at  one  end  and  built  in  sections,  each 
pellet  that  is  brought  making  a new  section,  the  bore  being 
kept  very  uniform.  Immediately  one  pellet  has  been  used, 
off  she  goes,  to  return  with  another  in  a very  few  minutes. 
The  pellet  is  about  the  size  of  a sweet-pea  seed,  and  is  held  in 
her  mandibles. 

While  writing  one  morning,  I timed  the  journeys  of  a single 
worker  which  was  commencing  a nest  where  I could  watch 
its  arrivals  and  departures.  The  following  times  represent 
her  arrivals  with  a fresh  pellet : 8.45,  8.48,  8.50J,  8.57J,  9.1, 
9.6,  9.8J,  9.121,  9.i7j  9.231,  9 97,  9.30,  9.381,  9.361,  9.391, 
9.411,  9.441  9.47. 
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Apparently  the  cell  was  then  finished,  for  she  did  not  return 
for  half  an  hour,  when  I went  out.  She  had  made  eighteen 
journeys,  and  the  time  taken  by  each  complete  cycle  of  arriving 
with  a pellet  at  the  nest,  building  up  the  material,  flying  away, 
collecting  another  pellet  and  arriving  with  it,  averaged  only 
3*6  minutes,  varying  from  two  to  seven.  There  are,  I think, 
few  bees  that  could  compare  with  that.  The  completed 
cell  is  stuffed  with  spiders ; but  the  amount  of  food  provided 
varies  very  greatly — some  larvae  have  a superabundance, 
while  others  scarcely  seem  to  have  sufficient.  I have  counted 
the  number  in  twenty-nine  cells — it  varied  from  one  to  nineteen. 
The  single  one  was  only  a very  little  larger  than  others  of  which 
several  may  be  found  in  one  cell.  The  average  number  was 
9*3.  In  one  case  five  cells  were  aggregated  together,  and  that 
single  Sceliphron  had  accounted  for  sixty-eight  spiders — even 
if,  which  is  unlikely,  those  were  the  only  cells  she  would  make, 
or  had  made,  during  her  life. 

The  spiders  are  of  many  species — often  each  one  in  the 
cell  may  be  a distinct  species.  They  are  usually  of  the  web- 
spinning type,  with  rotund,  fat  bodies. 

Sceliphron  has  her  enemies,  and,  curiously  enough,  the  most 
conspicuous  is  a large  ichneumon  of  the  same  black  and 
canary-yellow  colouration,  and  quite  easily  mistaken  for 
Sceliphron,  though  its  legs  are  longer.  This  is  almost  certainly 
a case  of  Mullerian,  or  synaposematic,  resemblance — one  form 
of  mimicry.  One  would  like  to  say  a little  more  on  this 
subject,  but  this  paper  is  quite  long  enough.  It  may  just 
be  mentioned,  however,  that  synaposematic  resemblance  is 
beautifully  exemplified  among  Eossors  by  both  Sphegidce  and 
Pompilidce,  which  resemble  in  colouring  the  well-known  and 
conspicuous  black-and-orange  Lycid  beetles  which  have  been 
proved  to  be  highly  distasteful  to  insect-eating  animals.  Before 
leaving  Sceliphron,  I should  like  again  to  allude  to  its  extremely 
curious  song  while  working.  It  must  be  produced  by  rapid 
vibration  of  some  parts  of  the  wing,  but  it  is  extremely 
difficult  to  ascertain.  Certain  flies — Hover- flies  or  Syrphidce 
— which  one  often  finds  on  window-panes,  produce  a high- 
pitched,  gradually  rising,  note  by  very  rapid,  but  limited, 
vibrations  of  their  wings  while  they  are  apparently  closed 
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over  the  back,  and  the  noise  made  by  Sceliphron  may  be 
analogous. 

This  singing  at  work  seems  to  be  the  prerogative  of  the 
Sphegidce.  I cannot,  for  the  moment,  remember  that  the 
Pomjpilidce  ever  do  it,  and  Bernbex  certainly  does  not.  Often, 
if  you  observe  with  your  ears,  as  a field  naturalist  should  do, 
and  not  only  with  your  eyes,  your  attention  will  be  attracted 
by  an  intermittent  buzzing  which,  as  you  trace  it  to  its  source, 
seems  to  come  from  under  the  ground.  Approach  gradually, 
and  you  will  see  a small  round  hole  with  freshly  excavated 
earth  at  its  mouth.  Suddenly,  a long,  thin-bodied  insect 
backs  out  of  the  hole,  bearing  between  her  fore-limbs  an 
4 armful  ’ of  earth,  which  she  puts  down  a few  inches  away — • 
often  with  a little  buzz,  as  if  of  satisfaction.  She  again  launches 
herself  into  the  hole  with  headlong  vigour,  and  a loud  buzzing 
attests  her  efforts  to  loosen  the  firm  soil. 

If  you  have  watched  one  from  the  commencement  of 
digging  the  burrow,  you  will  see  that  she  endeavours  to  scrape 
out  an  4 armful  ’ of  earth  with  her  powerful  fore-limbs  ; but  if  it 
is  too  hard,  or  she  meets  with  a small  pebble  in  the  way,  she 
has  to  bite  it  out,  and  this  always  produces  a sort  of  protesting 
buzz  at  being  so  hampered  in  the  work;  for  these  Eossors 
seem  to  work  at  very  high  pressure,  and  as  if  on  springs, 
antennae  vibrating  and  wings  flicking  with  superabundant 
energy.  Finally,  the  chamber  at  the  bottom  of  the  burrow, 
several  inches  underground,  is  completed,  and  all  is  ready 
for  the  prey.  If  the  accustomed  prey  is  of  large  size  it  has 
been  first  found  and  stung,  and  the  burrow  excavated  close 
to  where  it  lay.  If  the  Fossor  is  one  that  chooses  prey  which 
she  can  carry,  the  burrow  is  first  made,  the  prey  then  sought 
out  and  brought  back. 

Having  satisfied  herself  that  the  home  is  ready,  the  Sphegid 
pays  particular  attention  to  concealing  the  entrance  before 
she  goes  away.  A few  small  bits  of  stone  are  picked  up  in 
her  mandibles  and  securely  wedged  in  the  entrance,  and  she 
then  stands  with  her  head  away  from  the  spot  and  scratches 
fine  earth  backwards  so  as  to  conceal  completely  the  mouth  of 
the  burrow.  Finally,  after  very  careful  examination,  she  flies 
off,  and  then  you  may  see  her  quartering  the  ground  for  the 
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prey  she  is  in  need  of,  be  it  caterpillar  or  a grasshopper,  cricket, 
or  other  member  of  the  Orthoptera.  She  hurries  about, 
antennae  vibrating,  wings  flicking,  examining  every  likely 
locality,  until  suddenly — Pounce  ! She  has  found  it ; there 
is  a brief  rough  and  tumble,  and  in  a moment  the  prey  has 
been  stung,  and  the  successful  huntress  starts  to  carry  it  back. 
This  journey  has,  in  one  case,  already  been  described.  On 
arrival  at  the  burrow,  the  Sphegid  puts  down  her  prey,  dis- 
closes the  mouth  of  the  tunnel,  and  goes  down  to  see  that 
all  is  well,  as  has  been  described.  This  is  the  opportunity 
for  which  her  enemies  are  waiting  to  hurry  down  and  lay  their 
own  eggs  on  the  prey  which  they  do  not  get  themselves. 

The  prey  having  been  safely  bestowed,  and  an  egg  laid  upon 
it,  the  Sphegid  proceeds  to  close  the  burrow.  Standing  with 
her  head  away  from  it,  she  scratches  loose  earth  backwards, 
with  sure  aim,  so  that  it  falls  into  the  hole.  But  a mere 
accumulation  of  loose  earth  is  not  enough — it  would  soon 
sink  and  leave  a hollow,  revealing  the  existence  of  the  burrow  : 
it  must  be  pressed  down. 

This  is  an  extremely  interesting  part  of  the  performance, 
for  reasons  that  will  be  seen  later  when  the  work  of  the  Pom- 
pilidce  is  described.  The  Sphegid  uses  the  front  of  her  broad 
head  as  a battering-ram,  and,  getting  a firm  hold  of  the  sides 
of  the  burrow  with  her  last  two  pairs  of  limbs,  launches  herself 
down  the  burrow,  pressing  down  the  loose  earth  to  the  accom- 
paniment of  a buzzing  sound.  Occasionally  a small  bit  of 
stone  is  picked  up  in  her  mandibles,  put  down  the  burrow,  and 
rammed  home  in  the  same  way  ; finally,  loose  earth  is  scratched 
over  the  surface,  and,  having  thoroughly  satisfied  herself  that 
the  surface  of  the  ground  gives  no  indication  of  the  treasure 
beneath,  the  Sphegid  flies  off  to  refresh  herself  on  a neighbouring 
flower  before  repeating  the  whole  laborious  process. 

Lastly,  mention  must  be  made  of  the  large  family 
Pompilidce,  whose  habits  in  all  essentials  are  similar  to  those 
just  described.  These  Fossors  have  not  the  very  long,  narrow 
pedicle  to  the  abdomen  so  often  seen  in  Sphegidce  and  true 
wasps  such  as  Belonogaster,  and  their  legs  are  longer  in  pro- 
portion ; their  clockwork  flight  and  aposematic  colouration 
have  already  been  mentioned.  So  far  as  I know,  they  confine 

HH 


460 


DISCURSIVE  NOTES  ON  THE 


their  attentions  entirely  to  spiders — even  the  very  largest 
‘ tarantulas  ’ that  burrow  in  the  ground  are  not  immune. 

The  process  of  excavating  a burrow  is  essentially  the 
same  as  in  the  Sphegidce,  and  carried  out  with  the  same  extra- 
ordinary vigour.  But,  speaking  from  memory,  I have  found 
the  Pompilidce  to  work  silently. 

When  the  time  comes  for  filling  up  the  burrow  and  ramming 
down  the  earth,  however,  the  Pompilidce  show  an  extraordi- 
nary difference  from  the  Sphegidce  in  their  methods.  As  was 
said,  a Sphegid  uses  the  front  of  her  head,  with  steady  pressure, 
to  ram  in  the  earth  ; but  a Pompilid  does  exactly  the  opposite. 
Standing  over  the  mouth  of  the  burrow,  she  puts  down  her 
tail  and  uses  it  to  press  down  the  earth — sometimes  with  slow, 
steady  movements.  In  one  case  that  I observed,  however, 
a series  of  quick  blows  was  struck,  the  Pompilid  throwing 
her  whole  body  into  such  rapid  vibrations  that  her  outline 
was  blurred,  and  she  reminded  one  of  the  operations  of 
a pneumatic  riveting-hammer.  This  difference  between  the 
two  closely  allied  families  I have  found  so  invariable  that 
if  I were  asked  whether  a given  specimen  were  Sphegid  or 
Pompilid,  I should  say : ‘ Let  me  see  it  filling  up  its  burrow, 
and  I will  tell  you  ! ’ 

A unique  and  remarkable  observation  that  fell  to  my  lot 
seems  to  indicate  that  not  all  Pompilidce  make  burrows.  I 
saw,  in  Tero  Forest,  a medium-sized  typical  blue-black  specimen 
pounce  on  a spider,  lay  an  egg  upon  it,  and  depart.  The 
spider  did  not  seem  to  have  been  stung  at  all,  and  it  would 
seem  as  if  this  aberrant  Fossor  had  lost  its  instincts  of  bur- 
rowing, and  merely  laid  its  egg  on  the  surface  of  its  living 
prey,  as  do  the  parasitic  Tachinid  two-winged  flies. 

With  these  notes  I will  conclude  these  discursive  remarks  ; 
but  enough  has  been  said  to  show  how  many  subjects  are 
embraced  by  the  study  of  these  fascinating  insects — *to  my 
mind,  far  more  attractive  than  their  much-belauded  relatives, 
ants  and  bees. 

The  questions  of  Instinct  or  Intelligence,  of  Natural 
Selection  and  the  Struggle  for  Existence — the  colours  of  insects 
made  intelligible  by  the  former,  and  their  destruction  by 
enemies  exemplifying  the  latter — have  all  been  touched  upon. 
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I hope  these  notes  will  lead  others  to  watch  them.  They 
are  the  most  easily  studied  of  any  Hymenoptera.  So  long  as  one 
sits  quietly  beside  the  burrow,  they  will  carry  on  ; though  an 
incautious  movement  will  frighten  them  away,  they  always 
return,  and  never,  under  any  circumstances,  need  the  most 
timorous  observer  fear  them,  for  their  sting  is  reserved  for 
the  prey  alone. 

The  observations  herein  upon  Bernbex  were  published 
in  the  4 Reports  of  the  Sleeping  Sickness  Commission  of  the 
Royal  Society  ’ ; those  upon  Sphegidce  and  Pompilidce  have 
appeared  in  sundry  publications  of  the  Entomological  Society 
of  London. 


DISEASES  OF  STOCK  IN  LUMBWA  DISTRICT 
By  C.  M.  Dobbs 


1. 


Rinderpest,  and 
Gastro-enteritis. 


| Lumbwa,  Kakatanet  or  Kipkaita. — 


I have  bracketed  both  these  diseases  together,  as,  until  a few 
days  ago,  I have  been  unable  to  discover  that  the  Lumbwa 
differentiate  in  any  way  between  the  two.  The  disease  is 
endemic  in  this  district,  carrying  off  both  adult  and  young 
stock — mostly  the  latter.  It  appears  to  break  out  with 
particular  violence  towards  the  close  of  the  dry  weather,  and 
disappears  again  in  the  epidemic  form  with  the  advent  of 
the  rains.  The  two  names  used — as  far  as  I can  discover, 
interchangeably — refer  to  different  symptoms.  Kakatanet  is 
the  Lumbwa  for  the  gall-bladder,  and  this  appears  to  swell 
up  and  become  full  of  a blackish-coloured  liquid.  Kipkaita 
refers  to  the  diarrhoea  or  dysentery  from  which  the  animal 
suffers.  In  the  case  of  adult  stock,  death  takes  place  on  the 
fifth  day  from  the  time  the  animal  gets  sick.  Dysentery 
appears  on  the  third  day.  If  the  animal  survives  past  the 
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fifth  day,  it  recovers.  It  refuses  to  eat,  and  lies  down.  Swells 
at  the  ears  on  the  second  day.  Hair  rough.  The  grass  in 
the  third  stomach  is  dry.  There  is  water  in  the  yotit 
(fourth  stomach),  red,  and  mixed  with  grass.  Small  ulcers 
in  fourth  stomach  and  gall-bladder,  but  not  in  the  mouth. 
Very  fatal,  and  contagious.  Is  a fairly  modern  disease. 
Cows  in  calf  abort.  There  is  no  cure  known.  They  used 
to  bleed  them,  but  have  given  it  up.  The  meat  can  be  eaten 
with  impunity ; on  the  other  hand,  it  has  frequently  been 
reported  here  that  natives  are  suffering  from  kipkaita,  and 
this  has  been  ascribed  to  their  eating  diseased  meat.  As 
kijpkaita  really  means  dysentery,  it  may  probably  be  due  to 
other  causes.  Game  are  said  not  to  get  it.  Sheep  get  it 
from  contact  with  diseased  stock.  Goats  are  immune.  The 
disease  is  said  to  have  appeared  once,  very  long  ago,  and  then 
disappeared. 

One  old  man  in  this  district,  when  very  closely  questioned, 
admitted  that  a disease,  a long  time  ago,  before  the  arrival 
of  the  Europeans,  had  killed  a lot  of  stock,  buffaloes,  and 
other  game.  It  was  the  same  as  kijpkaita , but  much  more 
violent.  It  wiped  out  whole  herds  in  one  day.  There  was 
dysentery  ; the  gall-bladder  swelled  and  was  full  of  red  water, 
and  there  was  running  from  the  eyes  and  nostrils.  This 
disease  he  called  kimuguse. 

Another  old  man  told  me  the  following  tale,  which  may 
be  of  interest  in  this  connection  : — 

A very  long  time  ago  the  Nandi  went  to  fight,  and  on  their 
way  back,  with  much  looted  stock,  they  found  a dead  hippo 
on  the  road,  covered  with  flies.  These  flies  followed  the  cattle, 
and  brought  the  disease  into  Nandi,  from  whence  it  spread 
elsewhere.  This  disease  was  also  called  kakatanet.  It  killed 
very  many  cattle.  The  sick  animals  did  not  waste  away,  but 
died  after  one  day.  The  gall-bladder  swelled.  The  stomach 
appeared  healthy.  Water  came  from  the  eyes  and  nose. 
There  were  sores  on  the  lips,  but  not  on  the  tongue.  It  was 
not  like  present  day  kakatanet.  In  the  present  day  disease, 
the  liquid  from  the  gall-bladder  goes  back  into  the  yotit 
(fourth  stomach)  and  akutanik  (small  intestine  ?).  This  disease 
killed  game. 
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From  the  above,  it  would  seem  a natural  conclusion  to 
draw  that  the  present  day  so-called  rinderpest  is  either  a 
mild  form  of  the  old  disease  or  an  entirely  different  one. 

2.  Anthrax.  Lumbwa,  Burasta. — Breaks  out  at  intervals 
in  various  parts  of  this  district  and  then  dies  away  for  a time. 
The  animal  affected  swells  all  over,  and  dies  almost  at  once. 
The  spleen  ( nuakta ) swells  up  greatly.  The  blood  does  not 
coagulate.  Goats  and  sheep  get  it  from  eating  grass  where 
cattle  have  died.  Men  get  it  from  eating  the  flesh.  It  appears 
when  the  rain  comes  and  the  grass  grows,  as  cattle  eat  the 
grass  where  other  animals  have  died.  Swelling  on  throat. 
No  cure  known.  Carcass  is  burned. 

8.  Black  Quarter.  Lumbwa,  Kusto  (the  4 shoulder  ’),  or, 
more  rarely,  Tertit  (‘  swelling  . Appears  only  occasionally, 
and  does  not  kill  much  stock.  Many  recover.  Attacks 
calves  and  adult  stock  alike.  They  generally  die  on  the  fifth 
day,  and  if  they  survive  past  the  fifth  day  they  recover.  It 
attacks  the  left  shoulder,  which  swells  very  much  and  prevents 
the  animal  walking.  There  is  reddish  water  in  the  swelling. 
The  flesh  near  the  swelling  is  unhealthy-looking,  and  is  thrown 
away.  The  rest  is  good,  and  is  eaten.  The  insides  appear 
healthy.  It  appears  in  both  dry  and  wet  seasons.  There 
is  no  cure.  Branding  with  hot  irons  is  sometimes  tried.  Men 
do  not  get  it,  nor  do  sheep  and  goats.  Cows  in  calf  abort, 
and  if  this  happens  the  cow  recovers. 

During  the  early  part  of  1914  a curious  form  of  hysteria 
swept  through  this  district.  It  was  supposed  to  be  a disease 
which  attacked  the  limbs  of  the  natives,  which  were  said  to 
swell  up.  It  was  called  kusto,  but  I believe  had  nothing  at 
all  to  do  with  the  stock  disease  of  the  same  name. 

6.  East  Coast  Fever.  Lumbwa,  Chepuonik. — Called  from 
puon , the  Lumbwa  for  the  lung.  Animal  coughs.  Lungs 
are  congested  and  unhealthy-looking.  Does  not  attack 
adult  stock.  Animal  said  to  die,  generally,  on  sixth  day  ; if 
it  passes  the  sixth  day  it  recovers.  Flesh  is  good  to  eat. 
Human  beings  do  not  contract  disease.  Swellings  at  ears  and 
shoulders.  No  diarrhoea.  Insides  all  healthy,  except  lungs. 
Not  known  how  disease  arises.  No  cure.  If  cow  in  calf 
throws  its  calf,  it  generally  recovers ; otherwise,  dies. 
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7.  Bedwater.  Lumbwa,  Kuseret  (?). — Does  not  appear  to 
be  known  at  the  present  time  at  all.  Said  to  have  killed  a 
few  stock,  long  ago. 

8.  Pleuro-pneumonia . — As  far  as  I can  discover  this  is 
not  known  in  this  district.  If  it  did  appear  it  would  almost 
certainly  be  called  by  same  name  as  East  Coast  Fever 
(chepuonik) . 

9.  Contagious  Abortion. — Apparently  not  known. 

10.  Trypanosomiasis. — Apparently  not  known. 

11.  Stiffness  in  Legs.  Lumbwra,  Kipkutungit  (kiptundo  = 
‘ knee  ’). — This  disease  is  said  to  attack  cattle  during  the 
rains,  and  comes  from  drinking  water  near  the  salt-licks.  Next 
day  the  animal’s  joints  get  weak  and  it  cannot  walk,  but  lies 
down.  It  only  lasts  a couple  of  days,  and  is  not  fatal.  Bleeding 
the  neck  is  resorted  to  as  a cure. 

12.  Kalmatiet. — Attacks  very  many  calves.  It  is  a sort  of 
skin  disease  that  causes  sores,  and  the  hair  falls  off  in  patches. 
Is  not  fatal. 

18.  Cheptigonet. — Attacks  cattle  when  they  have  been 
eating  rich  grass  and  salt.  Also  affects  sheep  and  goats. 
Is  not  found  at  present.  The  gall-bladder  is  black  and  full 
of  a green  liquid. 

14.  Chepkowet. — In  this  disease  the  liver  swells  up.  The 
gall-bladder  bursts,  and  the  animal  dies.  Is  not  found  now. 
Originally  killed  a lot  of  stock.  Animal  died  in  from  one  to 
six  days. 

15.  Chepkiait. — Attacked  cattle,  sheep,  and  goats.  Is  not 
found  at  present.  The  animal  goes  round  and  round  in 
circles,  and  falls  down  and  dies. 

16.  Michinda. — Attacks  the  glands  below  the  ears  of 
calves,  which  swell  up.  The  place  is  cauterised  with  a hot 
iron.  It  occurs  occasionally. 

17.  Chesirun. — Attacks  goats,  but  not  sheep.  They  come 
out  in  spots.  Small  ulcers  in  the  stomach.  It  is  not  found  at 
present,  but  used  to  kill  many.  Chesirun  is  Lumbwa  for 
smallpox. 

18.  Kingwaldo.  Footrot. — Attacks  sheep  and  goats  in 
wet  weather.  Kills  many. 
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Lumbwa  Names  for  Various  Parts  of  Cattle 
First  stomach,  Moyet.  Backbone,  Botet. 


Second  stomach,  Kiykon- 
yandet. 

Third  stomach,  Kiysegeret. 
Fourth  stomach,  Yotit. 

Water  stomach,  Mbojet. 

Small  intestine,  Akutanit. 
Large  intestine,  Peot. 
Gall-bladder,  Kakatanet. 

Lung,  Puon. 

Spleen,  Nuakta. 

Liver,  Kowet. 

Kidneys,  Soromyet. 

Heart,  Mugulildo. 

Bladder,  Kiykuleito. 

Vagina,  Letut. 

Rectum,  Mustowet. 

Mouth,  Kutit. 

Lip,  Irririot-kutit. 

Tail,  Saruriet. 

Hair,  Putek. 

Hide,  Muito. 

Horn,  Kuinet. 

Tongue,  Ngelyeyta. 

Teeth,  Kelek. 

Description 

Cattle  in  general,  Teta  (pi. 

Tuka). 

Bull,  Kirkit. 

Bullock,  Eito. 

Cow  that  has  calved,  Iyuoget. 
Heifer,  Boriat. 

Calf  weaned  (bull  or  heifer), 
Kiytoiyot . 

Calf  unweaned,  Moita. 

Very  old  cow,  Osit. 


Backbone  near  rump,  Suku- 
lumdo. 

Backbone  near  neck,  Kayioget. 
Back,  Letut. 

Eye,  Konda. 

Nose,  Serut. 

Neck,  Katit. 

Shoulder,  Kusto. 

Chest,  Takatet. 

Hind-leg,  Chatit. 

Hoof,  Siiyet. 

Tracks  of  cattle,  Keliek. 
Knee,  Kutundo. 

Blood,  Korotik. 

Dung,  Ngataiiat. 

Bone,  Kowet. 

Ear,  Itit. 

Testicles,  Ketiot. 

Scrotum,  Latet. 

Scrotum  (castrated),  Kaylatit. 
Udder,  Murungut. 

Teat,  Kinet. 

Hump,  IJkta. 

Ribs,  Karasta. 

of  Cattle 

Cow  whose  calf  has  died,  Arak. 
With  ears  cut  so  that  portion 
hangs  down,  Kimasas. 
With  V-shaped  cuts  round 
ears,  Boroti. 

With  lines  burnt  along  body, 
Kiyserat. 

Black,  Toiyai,  Natoi,  or 
Kimiso. 

White  and  black,  Keroi. 


466 


NOTES  ON  THE  PREVALENCE  OP 


Description  of  Cattle — cont. 


Black  with  white  on  sides  ,Kepe. 
Black  with  white  head,  Lelkut. 
White,  Sirue  or  Lelel. 

White  with  blackhead,  Toimet. 
White  with  red  head,  Pirirmet. 
With  white  mark  on  forehead 
and  black,  Kimnaria. 
White  round  eyes,  Komarkong. 
Red  brown,  Sitye. 

Reddish,  Mukye. 

Black  with  red  on  legs  and 
belly,  Seroi . 

Spotted,  Samo. 


Light  grey,  Poms . 

Hornless,  Karoi. 

With  erect  horns,  Ngatimet. 
With  horns  pointing  in  front, 
Puruk. 

With  crumpled  horns,  Seta  or 
Ngelech. 

Horns  pointing  inwards  to 
meet,  Kulunymet. 

One  eyed,  Makong. 

Timid,  Ngosos. 

Thin,  Tenden. 

Pat,  Sambururut. 


NOTES  ON  THE  PREVALENCE  OP  INTESTINAL 
PARASITES  IN  EAST  AFRICA 

By  J.  0.  Shircore,  M.B.,  M.R.C.P.(Edin.), 

East  Africa  Medical  Service 

[Reprinted  from  the  ‘ Transactions  of  the  Society  of  Tropical  Medicine  and 
Hygiene,  April  1917.’] 

During  the  last  quarter  of  1914,  a short  series  of  micro- 
scopic examinations  of  the  faeces  of  natives,  complaining  of 
intestinal  troubles,  admitted  into  or  attending  at  the  Native 
Hospital,  Mombasa,  were  undertaken. 

Of  100  examinations,  83  per  cent,  were  positive,  17  per 
cent,  negative.  The  percentage  of  the  different  ova  present 
was  as  follows  : — 

Per  cent. 


Ankylostoma  duodenale  . . . . .46 

Ascaris  lumbricoides  . . . . .44 

Trichocephalus  dispar  . . . . .43 

Tcenia  saginata  . . . . . .29 

Schistosoma  Mansoni  .....  5 

Oxyuris  vermicularis  .....  2 

Strongyloides  stercoralis  .....  3 
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On  further  investigation,  during  part  of  1915  and  1916, 
a total  of  1500  examinations  were  made  not  only  of  African 
natives,  but  of  Indians  of  the  Expeditionary  Forces  and 
Washihira  Arabs  of  the  Arab  Rifles. 


Positive.  Negative. 

Per  cent.  Per  cent. 


Total  No.  of  Observations  1500 

. 51*8  . 

48*1 

„ „ Indians 

. 728 

. 81-7  . 

68-2 

„ „ Arabs 

. 88 

. 62-6  . 

87-8 

„ „ African 

. 689 

. 71*8  . 

28-1 

It  is  necessary  to  state  at  the  outset  that  all  the  subjects 
examined — Indians,  Arabs,  and  Africans — were,  as  a whole, 
under  conditions  inseparable  from  active  service.  The  per- 
centages of  infections  may,  with  certain  reservations,  therefore 
be  considered  to  be  somewhat  higher  than  they  would  be 
under  ordinary  conditions  of  life  for  each  of  the  above  races. 

No  special  distinction  was  drawn  in  the  selection  of  patients 
for  examination,  as  was  for  those  shown  in  the  first  table, 
but  cases  admitted  for  all  diseases  were  included. 

Considering  the  Indians  of  the  civilian  class  following 
occupations  such  as  those  of  clerks,  railway-men,  merchants, 
traders,  and  shop-keepers,  it  may  he  said  that  they  rarely 
suffer  from  intestinal  parasites. 

What  the  figures  for  these  may  be  it  is  impossible  to  say  ; 
but  one  cannot  recollect  having  seen  more  than  three  cases, 
during  a period  extending  over  two  years,  at  Mombasa. 

The  factors  governing  this  are  cleanly  habits,  thorough 
cooking  of  food,  protection  of  the  feet  by  boots  ; latrines,  and 
a sanitary  use  of  them. 

The  comparatively  high  degree  of  infections  among  the 
Indian  troops  is,  without  doubt,  due  to  the  converse  of  these 
conditions  holding  in  the  field  ; and  although  the  different 
infections  were  more  or  less  evenly  distributed  for  most  areas 
and  seasons  of  the  year,  the  sick  sent  in  from  one  area  in 
particular,  during  the  latter  half  of  1915,  infected  with 
ankylostomiasis,  contributed  materially  towards  raising 
the  total  percentage. 
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The  Arab  and  African — for  the  class  of  native  admitted — 
fighting-men,  followers,  and  carriers,  cannot  be  regarded  as 
abnormally  high  when  compared  with  work  done  elsewhere 
on  institutional  and  village  infection  under  similar  sanitary 
or  climatic  conditions,  or  both.  African  troops,  police,  and 
domestic  servants,  suffer  far  less  from  helminthic  invasion 
than  the  villager,  whose  infection  is  due  to  promiscuous  defeca- 
tion in  any  patch  of  scrub  he  finds  convenient.  This  habit  is 
universal,  and,  probably,  more  than  any  other  factor,  accounts 
for  the  wide-spread  distribution  of  ankylostomiasis.  It  is  not 
in  any  way  unlikely  that  in  this  manner  the  feces  of  one  or 
two  infected  individuals  may,  in  a very  short  time,  be  the 
cause  of  the  infection  of  the  inhabitants  of  a whole  village 
or  series  of  villages. 

Some  points  with  reference  to  the  ages  of  those  suffering 
from  ankylostomiasis  may  be  of  interest.  Children  and  young 
adults,  unless  heavily  infected  or  suffering  from  some  inter- 
current disease,  do  not  apply  for  treatment  as  frequently  as 
one  might  suppose.  Of  this  type,  those  who  do  so,  do  not, 
as  a rule,  refer  their  symptoms  to  any  particular  system,  but 
give  vague  histories  of  not  feeling  well  or  of  vertigo  ; and,  in 
the  case  of  police  askari,  usually  approach  one  with  the  idea 
of  obtaining  a change  or  transfer  to  stations  in  their  own 
native  districts  : the  reasons  advanced  being  that  the  local 
food,  water,  salt  breezes,  or  want  of  them — dependent  on  the 
area  in  which  they  are  at  the  time  of  serving — have  in  some 
abstruse  manner  seriously  affected  their  health. 

These  also  frequently  develop  mental  symptoms,  taking 
the  form  of  home  sickness,  melancholia,  and  delusional 
insanity.  In  all  such  instances  the  faeces  should  always  be 
examined. 

The  adult  coast-native  possesses,  as  a rule,  a full  knowledge 
of  the  disease,  and  when  applying  for  treatment  states  that  he 
is  suffering  from  ankylostomiasis,  or  sajura , as  he  calls  it, 
and  the  clinical  picture  is  usually  characteristic. 

Ankylostomiasis  is  not  uncommonly  a terminal  infection 
in  the  aged. 

The  first  table,  immediately  below,  gives  details  of  the 
different  causal  parasites  observed.  The  other  two  tables 
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show  the  percentages  by  classes,  combined  and  individual, 
for  the  five  chief  infections  : — 


Total  .... 

Positive 

Negative 

Ankylostoma  duodenale 
Ascaris  lumbricoides 
Trichocephalus  dispar  . 
Tcenia  saginata 
Schistosoma  Mansoni  . 
Oxyuris  vermicularis 
Hymenolepis  diminuta  . 
Schistosoma  hcematohium 
Strongylus  subtilis 
Hymenolepis  nana 
Strongyloides  stercoralis  . 
Double  Infections 
Triple  Infections  . 
Quadruple  Infections 
Quintuple  Infections 


Total. 

Indians. 

Africans.  Arabs. 

1500 

728 

689 

63 

778 

231 

495 

52 

722 

497 

194 

31 

347 

110 

208 

29 

270 

63 

195 

12 

313 

49 

235 

29 

168 

41 

120 

7 

29 

1 

24 

4 

2 

1 

— 

1 

1 

— 

— 

1 

3 

— 

2 

1 

4 

3 

1 

— 

2 

1 

1 * 

— 

2 

— 

2 

— 

197 

34 

146 

17 

63 

3 

54 

6 

10 

— 

9 

1 

1 

— 

1 

— 

Indians,  Arabs,  and  Africans  combined 

Per  cent. 


Ankylostoma  duodenale  (Positive)  . .23*1 

Ascaris  lumbricoides  . . . . .18-0 

Trichocephalus  dispar  . . . . .20*8 

Tcenia  saginata  . . . . . .11*2 

Schistosoma  Mansoni  . . . . .1*9 

Double  Infections  . . . . .13-1 

Triple  Infections  .....  4*2 

Quadruple  Infections  . . . . .0*6 

Quintuple  Infections  . . . . .0-06 


* This  infection  occurred  in  one  of  the  nineteen  Cape  boys  mentioned  beloWi 
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Indians,  Arabs,  and  Africans — cont. 


Ankylostoma  duodenale 

728 

Indians. 
Per  cent. 

. 15*1 

83 

Arabs. 
Per  cent. 

84-9 

589 

Africans. 
Per  cent. 

80*1 

A scar  is  lumbricoides 

. 8-6 

14*4 

28-8 

Trichocephalus  dispar  . 

. 6*7 

84*9 

34-1 

Tcenia  saginata  . 

. 5-6 

8*4 

17*4 

Schistosoma  Mansoni  . 

. 0-6 

4-8 

3-4 

Double  Infections 

. 4-6 

20-4 

21  -1 

Triple  Infections 

. 0*4 

7*2 

7*8 

Quadruple  Infections  . 

— 

1-2 

1-8 

Quintuple  Infections  . 

. — 

— 

0*1 

African  natives  of  the  following  tribes  or  snb-tribes  were 
examined  : — 


Wa-Bugu 

Wa-Kamba 

Wa-Nandi 

Wa-Bukedi 

Wa-Konde 

Wa-Zegua 

Wa-Bajun 

Wa-Kavirondo 

Wa-Ziba 

Wa-Barawa 

Wa- Kikuyu 

Wa-Nyoro 

Wa-Cbaga 

Wa-Kisii 

Wa-Nyamwezi 

Wa-Dama 

Wa-Lendu 

Wa-Nyema 

Wa-Digo 

Wa-Lumbwa 

Wa-Pokomo 

Wa-Dengereko 

Wa-Yao 

Wa-Pemba 

Wa-Embu 

Wa-Makua 

Wa-Rabai 

Wa-Ganda 

Wa-Masamba 

Wa-Sawa 

Wa-Giriama 

Wa-Murua 

Wa-Sagara 

Wa-Swabili 

Wa-Meru 

Wa-Segeju 

Wa-Gazija 

Wa-Nubi 

Wa-Sebei 

Wa-Kakameka 

Wa-Naauruma 

Wa-Somali 

Wa-Kakoa 

Wa-Nyassa 

Wa-Kala 

Wa-Nyika 

Nineteen  Cape  boys 

are  included  in 

the  whole  total  f 

Africans. 

The  following  table  shows  percentages  of  infections 
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among  those  tribes  of  which  numbers  over  twenty-five  were 
examined  : — 


Table  showing  Percentages  of  Infections  among  those  Tribes  of  which 

NUMBERS  OYER  TWENTY-FIVE  WERE  EXAMINED 


The  Nubi  are  here  included  to  show  the  high  degree  of  Bilharzial  infection  among  them. 


— 

Wa-G-anda 

Wa- 

Kavirondo 

Wa-Kamba 

Wa-Kikuyu 

Wa-Kisii 

Wa-Nubi 

*3 

<D 

' & 
fe  a 

[25 

Wa-Somali 

Wa-Swahili 

Total  other 
EastAfricans 

No.  of  individuals! 
examined  . J 

25 

166 

44 

91 

61 

13 

39 

21 

107 

103 

Infections — 

A.  duodenale 

24-0 

18-0 

29-5 

36-2 

29-5 

15-3 

48-7 

23-8 

44-8 

320 

A.  lumbricoides 

12-0 

39-1 

22-7 

39-5 

29-5 

15-3 

230 

23-8 

18-6 

26-2 

T.  dispar 

28*0 

331 

23-0 

30-7 

27-7 

33-0 

41-0 

33-3 

47-6 

3-30 

T.  saginata 

16-0 

25-9 

18-1 

24-1 

229 

7-6 

12-8 

14-2 

8-4 

9-1 

Schis.  Mansoni  . 

12-0 

3-0 

6-8 

— 

— 

30-7 

2-5 

— 

1-8 

5-8 

Double  infections  . 

24-0 

19-8 

20-4 

18-6 

22-9 

15-3 

28-2 

28-5 

25-2 

20-3 

Triple  „ 

4-0 

8-4 

6*8 

12-0 

131 

— 

12-8 

4-3 

8-4 

7-7 

Quadruple  ,, 

— 

2-4 

— 

4-3 

— 

— 

2-5 

— 

— 

— 

Quintuple  „ 

It  is  not,  of  course,  suggested  that  figures  deduced  from 
examinations,  varying  between  25  to  150  members  of  any 
one  tribe,  examined  at  a distance  from  their  homes,  can  be 
taken  as  an  index  of  the  general  and  tribal  distribution  of 
helminthiasis  in  East  Africa.  Nevertheless,  curiously  enough, 
in  nearly  every  instance  in  which  the  distribution  of  a disease 
was  previously  known,  an  examination  of  the  last  table  shows 
that  the  natives  from  those  areas  return  a proportionately  high 
rate  of  infection  to  a remarkable  degree.  For  example, 
bilharzia  is  well  known  on  the  Upper  Nile,  and  a reference 
to  the  table  immediately  shows  true  by  recording  a high 
percentage  figure  for  the  tribes  therefrom  : the  Nilotic  Nubi 
giving  a return  of  no  less  than  80*7  per  cent. 

It  has  also  been  recognised  for  some  time  past  that  the 
natives  settled  in  the  Nyika  country,  along  the  course  of  the 
Kibwezi  and  Sabaki  rivers,  are  infected  with  the  same  disease, 
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and  this  is  borne  out  by  the  6*8  per  cent,  for  S.  Mansoni  for 
the  Wa-Kamba. 

The  Wa-Giriama — following  figures  not  included  in  this 
paper — are  also  infected : probably  very  heavily,  for  of 
eighteen  porters  sent  for  physical  examination,  who  appeared 
to  be  in  good  health,  a history  of  previous  hsematuria  was 
obtained  from  nine  ; and  of  four  of  these,  who  also  stated  that 
they  could  pass  blood  at  the  time,  and  which  was  done,  the 
terminal-spined  ova  of  S.  hcematobium  were  demonstrated 
in  all. 

On  the  other  hand,  the  high  figures  for  the  tapeworm 
infections — almost  all  T.  saginata — are  due,  I believe,  to  the 
personal  habits  of  the  natives  of  certain  tribes — i.e.,  the  Wa- 
Kavirondo,  Kikuyu,  and  Kisii — wTho  do  not  cook  their  meat 
sufficiently,  but  eat  it  practically  raw,  and  their  results  are 
therefore  correspondingly  raised. 

Variations  in  the  distribution  of  the  various  infections 
are  thus  not  only  dependent  upon  geographical,  climatic, 
and  seasonal  conditions,  but  likewise  on  the  tribal  and  in- 
dividual habits  of  the  native. 

Parasitic  human  helminthiasis  occupies  an  important 
position  in  its  bearing  on  the  question  of  native  labour,  more 
especially  with  reference  to  its  relationship  to  the  inefficiency 
and  mortality  which  occur  whenever  such  labour  is  con- 
centrated on  works,  whatever  they  happen  to  be. 

From  the  administrative  outlook  the  problem  for  the 
present  must  apparently  confine  itself  to  the  practical  sanita- 
tion of  townships,  stations,  and  areas,  necessarily  circumscribed 
and  selected,  on  which  native  labourers  are  employed  in 
large  numbers. 

Expenditure  incurred  for  such  special  and  temporary 
reasons,  and  directed  towards  the  attainment  of  immediate 
results,  is  not  only  justifiable  but  economic. 

No  ultimate  and  permanent  results  could  be  anticipated 
with  reasonable  expectation  of  success  were  the  same  principle 
to  be  applied  to  large  areas,  except  at  an  entirely  prohibitive 
cost,  unless  there  were  at  the  same  time  a decided  advance- 
ment in  the  standard  of  education  and  civilisation  of  the 
native. 
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By  C.  F.  Belcher 


The  following  is  a tabular  list  of  nests,  containing  eggs, 
noted  in  Uganda,  during  the  period  from  October  1914  to 
June  1918  inclusive : excepting  from  the  middle  of  March 
to  the  middle  of  July  1917,  when  the  hunter  was  away  on 
leave.  Few  observations  were  made  in  October-December 
1914.  Were  the  figures  for  January  and  February  (four  of 
each  of  which  months  are  included)  slightly  reduced,  and 
those  for  March  and  July  slightly  increased,  a better  idea 
would  perhaps  be  given  of  the  * curve  ’ of  the  nesting-seasons. 
But  the  totals,  as  they  stand,  form  a fair  guide  for  average 
years,  and  show  plainly  the  connection  between  the  breeding 
of  birds  and  the  occurrence  of  the  seasonal  rains  : the  maxima 
being  reached  in  April  and  November  (big  and  short  rains 
respectively),  and  minima  in  January  and  August,  which  are 
usually  the  driest  months. 


PH  A LA  CROC  OR  A CIDJE 

Pfialacrocorax  carbo  lugubris 
P.  africanus 
Anhinga  rufa 


CHARADRI1DJE 

Glareola  nuchalis 
Charadrius  varius  varius 
Stephanibyx  lugubris 
CEdicnemus  vermiculatus 


4 


J AC  AN ID M 

Actophilus  africanus  . . . — — — 1 — — — 1 


RALLIDJE 

Limnicorax  niger  . . . — — — — 3 — — — — — 1 — 

Porphyrio  madagascarensis  . — — 1 — — — — — — — — — 


ARDEIDJE 

Ardetta  payesi  . . . . — — — — — — — — ■ — — 1 1 

Ardea  purpurea  . . . — — 9 — — — — — — — — - — 

A.  melanocephala  . . . — — — — 4 — — — — — — — 

Bubulcus  ibis  . . . . — — 511  1 — — — — 1 — — 
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COL  TJ  MBI DAE 
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<o 

April 

S? 

a 

June 

g, 

43 

o 

m 

■8 

o 

i 

'A 

d 

© 

P 

Vinago  calva  salvadorii 

. 2 

— 

1 

2 

Turtur  semitorquatus  . 

. 1 

— 

1 

— 

2 

— 



3 





1 

2 

T.  capicola  tropica 

1 

Tympanistria  tympanistria  . 

1 



Chalcopelia  afra  sclateri 

. — 

1 

1 

1 

2 

— 

1 

PHASIANIDAE 

Nunuda  ptilorhyncha  major . 

. 

1 

Francolinus  schuetti  . 

. — 

— 

— 

— 

1 

1 

— 











F.  mulemce 

Fxcalfactoria  adansoni 

• 

1 

1 

1 

FALCONID M 

Astur  sp.  . 
Haliaetus  vocifer 
Elanus  cceruleus 

1 

STPICIDAE 

Bubo  maculosus  cinerascens 

1 

CUCULID M 

Centropus  superciliosus 

. — 

— 

— 



2 

1 













Cuculus  solitarius 

• 

1 

CAPITONIDAE 

Lybius  bidentatus  cequatorialis 

. — 

— 

— 

1 

— 

1 

— 

— 

— 

— 

— 

— 

PICID M 

Dendromus  nubicus 
Mesopicos  g cert  or  centralis  . 

. — 

— 

— 

— 

— 

1 

— 

— 

1 

— 

— 

— 

COLIIDAE 

Colius  leucotis  ugandce . 

. 3 

— 

— 

4 

— 

— 

— 

4 

2 

2 

5 

1 

COPACIIDAE 

Eurystomus  afer  rufobuccalis 

. — 

— 

3 

1 

— 

— 

— 

— 

— 

— 

— 

— 

ALCEDINIDAE 

Halcyon  chelicuti 

. 1 

H.  senegalensis  . 

. — 

— 

2 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Ispidina  picta  . 

. 1 

— 

1 

— 

1 

— 

— 

— 

1 

4 

— 

— 

Corythornis  cyanostigma 

1 

— - 

Alcedo  guntheri 

. 

1 

— 

— 

2 

— 

— 

— 

— 

— 

— 

1 

Ceryle  rudis 

• — 

— 

— 

3 

— 

1 

ME  POP  I DM 

Melittophagus  meridionalis  . 

. — 

— 

1 

— 

— 

— 

— 

— 

1 

1 

— 

— 
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CAPRIMULGIDA 7 

Gaprimulgus  sp. 

. — 

— 

— 

1 

— 

— 

— 

— 

i 

i 

— 

— 

MACROPTER  YGIDAj 

Apus  streubeli  . 

. — 

— 

— 

— 

— 

3 

1 

— 

— 

— 

— 

— 

HIR  UNDINIDJE 

Riparia  cincta  . 

. 

— 

l 

1 

1 

Hirundo  angolensis 

. 

2 

2 

6 

1 

— ■ 

H.  puella  .... 

. 

— 

3 

— 

1 

— 

— 

— 

— 

— 

— 

— 

H.  senegalensis  . 

1 

MUSGICAPIDA 

Melceornis  pammelaina  ugandce 

. 1 

— 

— 

2 

1 

— 

— 

— 

— 

i 

— 

— 

Alseonax  infulatus 

. 

— 

— 

1 

1 

— 

— 

— 

— 

— 

— 

— 

Elminia  longicauda 

. 

— 

1 

— 

3 

1 

Tchitrea  emini  . 

• 

— 

— 

— 

— 

2 

— 

— 

— 

— 

— 

— 

LANIIDAS 

Laniarius  major 

. 

— 

— 

— 

1 

1 

— 

— 

— 

— 

— 

— 

L.  erythrogaster  . 

. 

— 

— 

— 

2 

2 

— 

— 

2 

— 

— 

— 

Lanius  collaris  uropygialis  . 

2 

L.  excubitorius  bohmi 

. 

— 

— 

1 

2 

1 

1 

— 

— 

— 

i 

— 

L.  mackinnoni  . 

. 

— 

— 

1 

1 

— 

— 

— 

— 

— 

— 

— 

CORVID  A 

Corvus  scapulatus 

. — 

— 

— 

— 

— 

1 

— 

— 

— 

— 

— 

— 

ORIOLIDJE 

Oriolus  larvatus  rolleti  . . — — — 1 

ST  URN  I DA 

Lamprocolius  splendidus  glaucovirens  — 6 — 

PLOGEIDA 7 


Ploceus  stuhlmanni 

. — — 

1 

1 

— 

1 

— — — 

— 

— 

1 

P.  nigricollis 

. — — 

1 

8 

3 

3 

1 

1 

P.  ocularius  crocatus  . 

. — — 

3 

6 

4 

3 

P.  aurantius  rex 

. — 1 

5 

14 

4 

1 

— 

P.  nigerrimus  . 

. — 7 

2 

— 

1 

— 

— — 2 

3 

— 

— 

P.  abyssinicus  feminina 

. — 1 

1 

1 

— 

8 

— — — 

1 

— 

— 

P.  jacksoni 

. — 4 

— 

2 

— 

— 

— — — 

— 

5 

— 

P.  dimidiatus 

. — — 

1 

13 

9 

4 

— — — 

1 

— 

— 

P.  pelzelni 

. — — 

3 

2 

1 

1 

P.  xanthops 

. — — 

— 

2 

1 

— — — 

1 

— 

1 

P.  castanops 

. — 4 

4 

11 

1 

— • 

— 1 — 

— 

1 

2 

P.  superciliosus 

. — — 

— 

5 

3 

— 

— — — 

— 

— 

— 

Amblyospiza  melanotus 

. — — 

2 

— 

— 

2 

— — — 

— 

— 

— • 

II 
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SPERMESTINAZ 

Quelea  sp.  .... 

Urobrachya  phcenicea  . 

Coliuspasser  ardens 
Spermestes  cucullata  . 

S.  pcensis  stigmatophora 
Estrilda  astrild  minor 
E.  paludicola  .... 

E.  nonnula  .... 

Lagonosticta  brunneiceps  ruberrima  1 
Ortygospiza  polyzona  . . . — 

Urceginthus  bengalus  ugandce  . — 

Vidua  serena  . . . . — 


1 — 


1 


1 


1 


1 


FRINGILLID M 

Passer  griseus  ugandce 
Poliospiza  angolensis  somereni 
Serinus  sharpei  shelleyi 
S.  icterus  barbatus 
Spinus  citrinelloides frontalis 


MOTACILLIDJE 

Motacilla  vidua 
Anthus  rufulus  cinnamomeus 
A.  leucophrys  sordidus 
Macronyx  croceus 


— —24 

— — — 1 

112  1 


2 


1 


ALA  UDIDJE 
Mirafra  africana  tropicalis 


1 2 


PYCNONOTID M 

Phyllastrephus  albigularis 
P.  flavigula  pallidigula 
Pycnonotus  tricolor  minor 


ZOSTEROPID .E 
Zosterops  stuhlmanni  . 


1 1 2 2 2 —1 


NECTARINIID2E 
Anthreptes  collaris  hypodillus 
Chalcomitra  verticulis  viridi- 
splendens 
C.  cyanolcema 
G.  angolensis 
C.  cequatorialis  . 

Cinnyris  cupreus 
C.  superbus 

C.  chloropygius  orphogaster  . 
Helionympha  erythrocerea  . 
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SYLVIIDJE — (a)  SYLVIINM  * 

Melocichla  mentalis  atricauda  . 1 — 

Cisticola  strangei  . . . — — 

G.  lugubris  . . . . — — 

C.  terrestris  ugandce  . . . — — 

C.  lateralis  . . . . — — 

C.  eryihrops  . . . . — — 

Calamocichla  leptorhyncha  . — — 

Prinia  mystacea.  . . .1  — 

P.  reichenowi  . . . . — — 

Eminia  lepida  . . . . — — 

Camaroptera  griseoviridis  . . — — 

Sylvietta  virens  . . . — — 

(b)  TURDINJE 

Crateropus  melanops  slnarpei  . — — 

Turdus  pelios  centralis  . . — — 

(c)  SAXICOLINJS 

Myrmecocichla  nigra  . . . — — 


(d)  ERITHACIN M 

Cossypha  natalensis  . 

C.  heuglini 

C.  verticalis  melanonota 
Totals  per  month 


Z = z 1 

1 

1 

1 

i I I 
i i i 
i i i 
I I I 
I l i 
l I i 

21  25  95  192 

118 

77  34  20  26  37  42  31 

Total  = 716. 


The  figures  for  colony-nesting  species — such  as  the  cor- 
morants, darters,  herons,  and  certain  weavers,  and,  again, 
for  Spermestes  cucullata — might  be  multiplied  indefinitely, 
especially  for  the  month  of  April.  In  these  cases  the  figures 
in  the  table  are  of  clutches  of  eggs  actually  taken  only,  and 
thus  the  totals  are  not  unduly  swollen. 

The  great  majority  of  the  nests  included  were  noted  on 
the  Entebbe  Peninsula  and  closely-adjacent  mainland.  A 
few  were  found  at  Mubendi,  Singo,  and  Jinja ; while  two 
clutches  (Bubo  maculosus  and  Turtur  cajpicola)  came  from 
near  Kitgum. 

None  of  the  nightjars  could  be  identified — the  birds  not 
being  obtained  at  the  time.  Probably  the  nests  found  represent 
at  least  two  species.  The  supposed  goshawk’s  nest  was  found 
in  a smallish  tree  by  the  lake.  The  boy  who  found  it  called 
the  bird  dirawamu ; but  that  name  is  given  by  the  Baganda 
to  more  than  one  hawk. 
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Eggs  included  in  the  above  list,  of  whose  taking  I can  find 
no  previous  printed  record,  are  Francolinus  mulemce,  Lybius 
bidentatus  cequatorialis,  Lanius  mackinnoni,  Poliospiza 
angolensis  somereni,  Phyllastrephus  albigularis,  Chalcomitra 
angolensis,  Cisticola  lateralis. 

The  126  species  here  recorded  constitute  about  one-fifth 
of  the  birds  which  in  all  probability  breed  within  the  limits 
of  the  Uganda  Protectorate. 


LUMBWA  CAVES 

An  Investigation  into  Certain  Mineral  Deposits 
Obtained  Therefrom 

By  C.  W.  Hobley,  C.M.G. 

Also  Note  by  V.  H.  Kirkham  and  W.  C.  Birch 

Early  in  1918,  in  response  to  an  inquiry,  the  District 
Commissioner  at  Kericho  sent  down  some  specimens  of  a soft 
rock,  which  the  natives  excavate  from  caves  in  that  district 
and  use  as  food  for  their  live-stock. 

The  bulk  of  the  specimens  consisted  of  grey,  powdery 
ash  and  a light  volcanic  tuff,  and  reminded  one  of  certain 
rocks  from  other  parts  of  the  world.  Chemical  tests  confirmed 
this,  and  one  specimen  yielded  as  much  as  18  per  cent,  of 
tricalcic  phosphate.  This  percentage  compares  badly  with 
phosphate  rocks  in  other  parts  of  the  world  (but  of  quite 
different  origin)  which  carry  phosphate ; hut  it  was  enough  to 
warrant  further  investigation,  and  the  region  was  accordingly 
visited  by  the  Government  Analyst  and  myself  in  March  1918, 
and  specimens  taken  from  each  of  the  caves  visited. 

We  left  Lumbwa,  and  marched  to  Kericho  Government 
Station.  The  following  day,  leaving  our  caravan  there,  wTe 
first  explored  the  Bagau  Cave,  which  is  about  seven  and  a 
half  miles  to  the  north  of  the  station.  This  cave  occurs 
behind  a small  waterfall  in  the  steep  valley  of  a small  stream 
which  runs  towards  the  Nyando  River.  The  cave  is  of  artificial 
origin,  and  made  for  the  purpose  of  extracting  a layer  of  soft 
rock  which  lies  between  two  beds  of  lava.  We  penetrated 
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about  a hundred  yards,  and  collected  specimens.  This  cave 
is  in  a most  dangerous  condition,  and  numerous  rock-falls 
from  the  roof  have  recently  occurred. 

The  following  day  we  left  Kericho  and  marched  south  to 
Gitoi  Camp,  where  we  were  met  by  the  District  Commissioner. 
This  camp  is  on  a beautiful  site  on  a bend  of  the  Jamjee  River. 
In  the  afternoon  we  explored  Gitoi  Cave,  which  lies  about  a 
mile  to  the  west.  The  scenery  at  the  entrance  to  this  cave 
is  very  striking ; there  is  a great  step,  about  sixty  feet  deep, 
in  the  valley  of  the  stream,  due  to  the  cutting  back  of  a sheet 
of  phonolite  lava.  In  flood-time  the  river  runs  over  this 
ledge,  forming  a fine  waterfall.  A few  hundred  yards  back 
from  the  edge  of  this  ledge,  to  the  east,  the  water  of  the  river, 
in  the  dry  weather,  all  disappears  into  a fissure  in  the  lava 
and  reappears  near  the  base  of  the  cliff.  We  penetrated  the 
cave  for  a distance  of  a little  over  one  hundred  yards,  and 
saw  where  the  natives  excavated  the  salt  rock.  It  was  very 
wet  and  slimy  inside. 

This  cave  is  also  entirely  artificial,  and  the  workings  were 
formerly  much  more  extensive  than  at  present.  Owing 
probably  to  an  earth-tremor,  and  to  the  fact  that  extensive 
excavation  had  been  carried  on  and  inadequate  supports  had 
been  left,  the  lava  sheet  settled  and  blocked  a great  portion 
of  the  workings. 

At  the  same  time  a crack  was  formed,  through  which  the 
water  of  the  river  descended  into  the  cave,  eventually  emerging 
near  the  foot  of  the  cliff.  This  settlement  is  said  to  have 
occurred  about  thirty  years  ago,  but  before  that  the  workings 
were  very  extensive. 

Our  next  halt  was  on  the  Kiptiget  River.  We  explored 
Kipchobos  Cave,  which  was  near  our  camp.  This  again 
occurs  in  the  valley  of  a small  stream,  and  the  entrance  is 
under  a small  waterfall.  The  entrance  is  very  low  ; but,  after 
crawling  for  about  forty  yards,  we  entered  a great  hall  about 
seven  feet  high.  From  this  hall,  four  distinct  passages  lead  off, 
and  later  on  they  sub-divide  again  into  passages  leading  in 
various  directions,  and  of  heights  varying  from  four  to  six  feet. 
We  had  not  time  to  explore  all  the  ramifications,  but  pene- 
trated about  160  yards.  In  one  of  the  passages  there  were 
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many  bats  ; and  at  one  spot,  over  one  hundred  yards  from  the 
mouth  of  the  cave,  a number  of  mosquitos  were  seen. 

The  roof  of  the  cave  is  very  sound  and  safe,  but  the  air 
was  very  foul  in  some  of  the  passages,  and  our  lamps  grew  dim. 
The  specimens  from  this  cave  gave  good  results. 

The  next  we  visited  was  called  Kiptoit.  We  found,  how- 
ever, that  the  mouth  had  been  blocked  by  fallen  rocks.  The 
sequence  of  rocks  was  the  same  as  at  the  ones  previously 
visited,  and  the  entrance  was  under  a small  waterfall. 

Having  heard  of  an  extensive  cave  to  the  east  of  the  cart 
road,  we  determined  to  visit  the  spot.  The  name  of  this 
cave  is  Kibroise,  and  it  is  on  a small  stream  called  Chemunguet. 
As  usual,  the  entrance  is  behind  a small  waterfall,  and  is 
very  low,  but,  once  inside,  it  becomes  higher.  We  penetrated 
to  a distance  of  about  180  yards,  and  some  of  the  passages 
went  in  still  farther.  There  were  two  large  pools  in  the  main 
passage,  through  which  we  had  to  wade  for  some  distance ; 
they  were  about  three  feet  deep. 

Near  the  end  of  the  workings,  we  found  from  twenty  to 
thirty  young  men  (Lumbwa)  busily  excavating  the  soft  rock 
they  call  ngenda.  The  deposit  found  in  this  cave  is  stated 
to  be  specially  suited  for  cattle,  and  large  numbers  of  cattle 
were  munching  it  with  avidity  at  long  wooden  troughs,  placed 
in  a clearing  about  one  hundred  yards  from  the  cave,  at  the 
top  of  the  hill.  A number  of  natives  were  working  away 
outside  at  the  entrance  to  the  cave,  crushing  this  soft  rock 
with  stones.  The  rock  is  undoubtedly  very  attractive  to 
domestic  animals ; for  when  we  approached  these  troughs, 
my  mule,  who  had  never  been  to  this  district  before,  whinnied 
and  rushed  to  one  of  the  troughs  and  eagerly  began  to  munch 
the  powdered  rock  ; the  native  goats  were  also  nibbling  at 
the  rock  exposures  in  the  vicinity  of  the  caves. 

The  natives  stated  that,  if  possible,  they  brought  their 
cattle  to  this  spot  about  three  times  a month.  We  inquired 
if  the  caves  were  owned  by  any  person  or  group  ; but  were  told 
that  they  were  free  to  any  members  of  the  tribe  who  desired 
to  dig  the  rock  for  his  stock.  No  person  outside  the  tribe 
is  allowed  to  dig.  As  each  person  requiring  it  digs  for  the 
use  of  his  own  stock,  the  rock  has  no  quotable  value. 
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The  thickness  of  the  deposit  in  this  cave  was  greater  than 
some  of  the  others,  and  reached  a maximum  of  about  seven 
feet  thick.  The  usual  lava  beds  occur  above  the  rock,  whilst 
below  is  a rhyolite,  sometimes  amygdaloidal.  Occasional 
dykes  of  harder  rock  traversed  the  cave,  and  pillars  of  rock 
had  been  left  at  intervals  as  roof-supports.  The  roof  was 
sound,  and  rock-falls  appeared  to  be  rare.  The  natives  wTork 
in  the  cave  by  the  light  of  bundles  of  twigs,  which  give  off 
comparatively  little  smoke. 

This  was  the  biggest  cave  visited,  and  appeared  to  he  the 
one  most  worked.  The  field  tests  did  not,  however,  give  such 
good  results  of  phosphate  as  some  of  the  others.  The  digging 
is  done  by  means  of  rude  iron  picks — the  pick  blade  being  set 
in  a wooden  club  (see  Pig.  1). 


The  quarried  material  is  transported  to  the  mouth  of  the 
cave  in  small  wooden  troughs  of  light  wood,  which  are  slid 
along  the  ground  (see  Pig.  2). 


Fig.  2.- — Wooden  trough  used  for  convey- 
ance of  salt  earth  in  caves,  Lumbwa. 


All  the  work  inside  the  cave  is  done  by  men.  Streams  of 
women  carry  away  the  rock  in  wicker  creels,  carried  on  the 
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back.  It  is  thus  distributed  all  over  the  country  to  the  various 
villages,  and  crushed  and  placed  in  wooden  troughs  for  the 
stock  to  eat.  The  natives  informed  us  that  the  rock  from 
the  various  caves  differed  in  quality.  The  majority  was 
only  fit  for  goats,  and  if  given  to  cattle  it  made  them  thin. 
The  rock  near  Kibroise,  it  was  alleged,  was  especially  good 
for  cattle,  and  they  brought  cattle  from  long  distances 
to  it. 

On  our  return  journey,  we  camped  on  the  Jamjee  Eiver, 
which  is  about  eleven  and  a half  miles  south  of  Kericho.  I 
panned  the  river  sand  there,  but  only  found  the  usual  residue 
of  iron,  sand,  and  splinters  of  a hard  black  mineral — probably 
magnetite.  We  revisited  Gitoi  Cave,  and  examined  rocks 
in  the  vicinity.  The  Lumbwa  guides  gave  us  information  of 
three  other  caves,  which,  unfortunately,  we  had  no  time  to 
visit. 

It  is  a matter  of  great  regret  that  the  results  of  the  examin- 
ation turn  out  to  be  very  discouraging  from  the  point  of  view 
of  the  discovery  of  a source  for  ‘ phosphate  ’ for  the  benefit 
of  the  agriculture  of  this  country.  The  percentage  of  tricalcic 
phosphate  turned  out  to  be  most  variable,  and  in  no  case 
did  the  results  come  up  to  the  percentage  in  the  original 
specimen. 

It  is  therefore  clear  that  the  beneficial  effect,  which  the 
Lumbwa  people  declare  it  has  upon  their  live-stock,  is  not 
due  to  the  small  percentage  of  phosphate.  The  avidity  with 
which  animals  devour  it  is,  however,  a most  striking 
phenomenon,  as  it  is  not  of  saline  nature  ; the  Lumbwa  all 
declare  that  it  greatly  improves  the  condition  of  the  cattle. 
The  saline  mud  from  most  native  salt-licks  acts  as  a vermifuge, 
owing  to  its  purgative  effect.  Careful  inquiries  were,  however, 
made  on  this  point,  and  the  stock-owners  all  declared  that 
it  had  no  appreciable  laxative  action. 

The  chemical  investigation,  however,  discloses  the  fact 
that  it  has  a considerable  neutralising  effect  on  hydrochloric 
acid,  and  it  is  therefore  suggested  by  the  Analyst  that  its 
alleged  benefit  may  come  from  its  effect  as  an  anti-acid.  It 
would  be  interesting  if  some  experiments  could  be  carried 
out  in  the  veterinary  laboratory  on  this  point. 


LUMBWA  CAVES 


488 


The  Method  of  Occurrence 

Lumbwa  country  consists  of  a gently  rolling  plateau, 
generally  sloping  westwards  towards  the  Kisii  Ridge  and 
southwards  towards  the  Sotik  Plains.  When  one  comes  to 
march  over  it,  however,  it  is  found  to  be  dissected  by  numerous 
deep  valleys,  the  majority  of  which  drain  away  to  the  Sondu 
River  and  so  into  Lake  Victoria.  The  whole  area  is  composed 
of  volcanic  rocks  of  no  great  geological  age.  The  soil  is  deep 
red  and  often  of  great  depth,  and,  generally  speaking,  the 
rocks  next  below  the  soil  are  beds  of  soft,  yellowish-brown 
ash,  fine  in  grain  and  uniform  in  texture.  Immediately  below 
that,  one  often  finds  a rhyolite,  the  cavities  of  which  contain 
zeolites.  Below  that  again  is  a sheet  of  phonolite,  which 
appears  to  be  continuous  from  the  north  to  the  south  of  the 
district  in  the  region  of  the  cart  road.  Near  Bagau  Cave  it 
is  probably  over  one  hundred  feet  thick,  and  at  Gitoi  it 
appears  to  be  about  fifty  feet.  Its  character  is  very  uniform 
throughout. 

Below  the  phonolite  lies  the  bed  of  ash  and  tuff,  which  is 
excavated  by  the  Lumbwa  as  either  a condiment  or  medicine 
for  their  live-stock.  It  varies  in  thickness  from  four  feet  to 
ten  feet.  Its  usual  thickness  is  from  four  feet  to  six  feet.  It 
varies  in  hardness,  and  the  harder  portions  are  left  as  pillars 
to  support  the  workings  described  in  the  itinerary.  Its  per- 
sistence appears  to  be  a remarkable  fact,  for  its  northernmost 
outcrop  occurs  at  Bagau  Cave  on  the  Kipgues  River,  in  lat. 
S.  0°  86',  and  it  was  again  identified  just  north  of  the  Kipsonoi 
River  in  lat.  S.  0°38'.  It  appears  to  cover,  without  inter- 
mission, an  area  of  about  160  square  miles,  and  possibly  more. 

Below  this  ash  bed  another  sheet  of  vesicular  rhyolite 
occurs,  much  harder  in  character  than  the  upper  bed  of  that 
rock.  The  thickness  of  this  was  not  ascertainable  during 
our  journey.  This  volcanic  product  also  appears  to  run  in 
an  uninterrupted  fashion  from  north  to  south. 

The  question  arises  as  to  the  origin  of  this  series  of  volcanic 
rocks,  and  it  is  to  be  regretted  that  time  did  not  permit  of 
detailed  inquiry  into  this  problem.  It  is,  however,  premised 
that  these  rocks  are  the  ejecta  from  a series  of  volcanic  vents 
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which  occur  on  the  southern  flank  of  the  Nyando  Valley,  and 
commence  with  the  mountain  known  as  Cheblil.  There  are 
other  hills,  which  bear  the  appearance  of  weathered  volcanoes, 
in  the  vicinity  of  what  is  known  as  Tugenon  Camp  ; detailed 
investigation  is,  however,  necessary  before  a definite  state- 
ment can  be  made,  and  our  visit  was  mainly  concerned 
with  the  economic  possibilities  of  the  deposit  worked  by  the 
Lumbwa. 

As  regards  the  origin  of  the  phosphate,  this  may  be  due 
to  the  presence  of  minute  crystals  of  apatite  in  the  tuff.  The 
Analyst’s  report  shows  that  neither  the  phonolite  above, 
nor  the  rhyolite  below,  contains  any  appreciable  amount  of 
phosphate.  No  microscopic  examination  of  the  tuff  has  been 
possible  up  to  date. 

The  great  thickness  of  the  red  earth  in  parts  of  Lumbwa 
has  been  referred  to,  and  it  has  been  suggested  that  this  is 
due  to  the  eruption  of  vast  quantities  of  volcanic  mud  from 
the  same  volcanoes  which  at  an  earlier  date  produced  the 
other  rocks.  No  evidence  to  support  this  theory  was,  however, 
observed,  and  it  is  believed  to  be  due  to  the  oxidation  of  the 
upper  bed  of  fine-grained  yellowish-brown  ash,  the  variability 
in  thickness  being  dependent  on  its  accessibility  to  denudation. 

The  whole  of  the  Lumbwa  was,  it  is  believed,  clothed  at 
one  time  by  dense  forest,  and  this  was  probably  almost  entirely 
cleared  off  by  a former  race  of  aboriginals,  the  sites  of  whose 
huts  can  now  be  discerned,  for  they  had  a curious  practice 
of  building  their  dwellings  in  pits  in  the  surface  of  the  ground. 
Once  this  forest  was  removed,  a period  of  rapid  denudation 
set  in,  and  continued  until  other  growth  asserted  itself. 

Whether  the  ancestors  of  the  Lumbwa  drove  these  people 
out  is  not  clear  ; but  since  the  advent  of  the  Lumbwa  occupa- 
tion considerable  areas  of  secondary  forest  have  sprung  up, 
composed  of  thorny  acacias  and  such  like,  and  the  typical 
forest-trees  such  as  the  olive,  podocarpus,  &c.,  which  still  grow 
a few  miles  farther  up  the  slope,  are  absent  in  Lumbwa 
proper  : in  fact,  the  boundary  marking  the  extent  of  the  ancient 
forest  clearing  can  still  be  seen,  and  tongues  of  it  still  run 
down  into,  and  have  been  spared  in,  some  of  the  valleys,  as  at 
Kerieho  Station,  thus  showing  that  the  general  absence  of 
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the  true  original  forest  has  nothing  to  do  with  altitude  or 
climate,  but  is  due  to  the  intervention  of  man. 

Thanks  are  accorded  to  Mr.  C.  M.  Dobbs,  District  Com- 
missioner, Kericho,  for  the  great  assistance  he  rendered  in 
these  investigations. 


NOTE  ON  THE  COMPOSITION  OF  THE  EOCK  OF 
THE  LUMBWA  CAVES 

By  V.  H.  Kirkham  and  W.  Colet  Birch 

Specimens  of  the  soft,  earthy  rock  from  the  workings  of 
the  Lumbwa  have  shown  up  to  about  18  per  cent,  phosphate 
of  lime,  and  it  was  thought  that  this  constituent  was  probably 
the  reason  for  its  use. 

Subsequent  analyses  seem  to  disprove  this  theory.  A 
sample  of  the  crushed  rock,  actually  taken  by  the  natives, 
was  obtained,  and  gave  the  following  analysis  : — 

Per  cent. 


Water 18-95 

Silica  ......  47-76 

Calcium  oxide  . . . .2-97 

Magnesium  oxide  . . . .1-08 

Sodium  oxide  ....  4-87 

Potassium  oxide  . . . .2-88 

Ferric  oxide  .....  4-98 

Manganese  oxide  . . . .0-82 

Aluminium  oxide  . . . .22-08 

Phosphoric  oxide  . . . . 0-13 

Carbon  dioxide  ....  trace 


100-97 

It  will  be  seen  the  rock  consists  very  largely  of  a hydrated 
aluminium  silicate,  and  that  the  amount  of  phosphate  present 
is  too  small  to  have  any  importance. 
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Other  samples  were  tested,  as  regards  their  phosphate 
contents,  with  the  following  results  : — 


Per  cent. 

Calcium  phosphate 


1.  Gitoi  Cave,  18/8/18  .... 

2.  Gitoi  Cave,  inside,  18/8/18 

8.  Gitoi  Cave,  18/8/18  .... 

4.  Gitoi  Rock,  underneath  cave  . 

5.  Gitoi  Rock,  above  cave  .... 

6.  Gitoi  (sample  collected  previous  to  Safari) 

7.  Gitoi  Cave,  deposit  selected  by  natives, 

3/8/18 

8.  Gitoi,  outside  cave,  13/3/18 

9.  Gitoi  (sample  in  envelope) 

10.  Bagau,  upper  bed  in  cave 

11.  Bagau  Cave,  upper  bed  in  cave,  12/3/18 

12.  Bagau  Cave,  lower  bed  in  cave,  12/3/18 

13.  Kibroise  Cave,  lower  bed  below  the  ngenda 

rock,  13/3/18 

14.  Kibroise  Cave,  ngenda  rock,  15/3/18 

15.  Kibroise  Cave,  upper  rock,  15/3/18 

16.  Kipchebos  Cave,  14/3/18 

17.  Kipchebos  Cave,  lower  bed  of  rock,  14/3/18 

18.  Kipchebos  Cave,  upper  bed  of  rock,  14/3/18 

19.  Kipchebos  Cave,  No.  2 (from  envelope)  . 

20.  Chemosit  Rock,  at  bridge,  16/3/18  . 


5-35 

0-56 

0*56 

0*42 

0-84 

0*7 

0-28 

0*24 

2-31 

0-3 

0*2 

0-39 


0-2 

0-49 

0-2 

0-59 

0-75 

0- 3 

1- 46 
0-6 


It  will  be  observed  that  the  phonolite  above  the  worked 
deposit,  and  also  the  vesicular  lava  below,  contain  varying 
amounts  of  phosphoric  acid,  but  not  in  an  unusual  amount. 
It  is  probable  that  the  action  of  water,  charged  with  carbonic- 
acid  gas,  has  in  times  past  infiltrated  between  the  phonolite 
and  the  vesicular  lava  (which  often  appears  as  a rhyolite) 
and  has  effected  a decomposition  of  the  latter,  and  deposited 
a certain  amount  of  phosphatic  cement.  The  amount  of 
this  is  very  variable,  and  does  not  appear  to  have  any  economic 
value. 

Cattle  and  goats  showed  an  unmistakable  partiality  for 
the  crushed  rock  in  spite  of  the  uninteresting  analysis,  and 
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there  does  not  appear  to  be  anything  in  the  material  itself 
which  is  of  value  in  the  direction  of  supplying  elements  re- 
quired in  animal  metabolism ; it  may  be  that  its  function  is 
that  of  an  anti-acid — i.e.,  that  the  animals  eat  to  neutralise 
excessive  acidity  of  the  gastric  juice. 

An  experiment  was  made  to  ascertain  the  power  of  the 
material  to  neutralise  a solution  of  hydrochloric  acid  of  a 
similar  strength  to  that  occurring  in  the  stomach  of  stock. 

One  hundred  grams  of  finely  powdered  material  (the 
sample  whose  full  analysis  is  given  above)  were  digested  with  a 
litre  of  0*3  per  cent,  hydrochloric  acid  for  twenty-four  hours, 
and  then  filtered.  The  filtered  solution  contained  0*9  per 
cent,  solid  matter,  showing  that  dilute  acids  have  considerable 
solvent  action  on  the  material.  Under  the  conditions  of  the 
experiment,  the  acid  was  largely  neutralised  by  the  mineral 
— about  90  per  cent,  disappearing. 

A physiological  experiment  is  necessary  to  ascertain  the 
precise  function  of  this  rock.  It  may  be  useful,  by  mechanical 
irritation  of  the  bowels,  in  regulating  their  action  or  dis- 
couraging intestinal  parasites. 


THE  SOUTH-EAST  FACE  OF  MOUNT  KENYA 
By  Capt.  G.  St.  J.  Orde  Brown,  R.A. 

Extracted  from  the  * Geographical  Journal ,’  June  1918 

Such  exploration  as  has  already  been  done  upon  Mount 
Kenya  appears  to  have  been  largely  confined  to  the  northern 
and  western  aspect  of  the  mountain.  Mackinder  and  Gregory 
both  attacked  it  from  those  sides,  while  the  more  recent 
Roosevelt  Expedition  also  largely  neglected  the  south-east 
slope.  The  following  notes  are  made  without  claim  to  scientific 
value,  but  in  hope  that  they  may  be  of  use  to  subsequent 
explorers  wishing  to  investigate  the  least-known  side  of  this 
very  interesting  mountain. 

The  characteristics  of  the  south-east  aspect  may  be  summed 
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up  as  follows  : A network  of  rivers  spreads  from  the  mountain 
like  the  sticks  of  a fan,  all  eventually  finding  their  way  into 
the  Tana  Eiver.  The  gorges  in  which  these  rivers  run  are 
all  far  deeper  and  much  rockier  than  those  of  the  rivers  on 
the  other  sides  of  the  mountain ; the  country  is  decidedly 
more  wooded,  and  numerous  signs  exist  of  an  age  recently 
passed  when  the  forest  was  of  a much  greater  extent.  This 
very  broken  nature  of  the  country  naturally  tends  to  perpetuate 
and  accentuate  peculiarities  of  all  sorts,  both  of  the  inhabitants 
and  of  the  flora  and  fauna.  It  may  therefore  fairly  be  claimed 
that  the  south-east  side  of  the  mountain  is  really  the  most 
interesting. 

The  expedition  upon  which  I made  the  following  notes 
was  conducted  from  the  eastern  side  of  the  mountain,  while 
my  general  course  was  towards  the  peak,  but  with  a trend 
which  brought  me  eventually  almost  due  south  of  the  peak 
at  the  highest  point  which  I reached.  It  must  be  explained 
that  the  local  natives,  although  they  do  not  live  at  a greater 
height  than  6000  feet,  frequent  the  forest  up  to  10,000  feet, 
or  even  more ; native  tracks  being  found  fairly  well  kept  at 
an  even  greater  height.  These  are  used  occasionally  as  short 
cuts  by  men  wishing  to  cross  spurs  of  the  mountain,  but 
chiefly  by  wandering  bee-keepers — honey-boxes  being  found 
occasionally  as  high  as  11,000  feet.  In  the  course  of  my 
official  duties,  it  became  necessary  for  me  to  investigate  the 
alleged  existence  of  raiding  parties  on  the  higher  slopes  of 
the  mountain,  and  I therefore  formed  a camp  a little  above 
10,000  feet.  The  unaccustomed  altitude  and  cold  of  this 
camp,  however,  produced  some  little  sickness  in  my  caravan, 
and  I was  forced  to  wait  there  for  four  or  five  days  for  the 
recovery  of  the  invalids.  I therefore  took  advantage  of  this 
short  time  to  make  a rapid  trip  towards  the  peak.  Treating 
this  camp  as  a base,  I left  the  greater  part  of  my  baggage 
there,  taking  with  me  a small  light  tent  for  myself,  and  another 
for  the  two  policemen  who  accompanied  me.  I started  at 
daybreak,  and  made  a camp  at  about  12,500  feet,  sending 
the  porters  back  again  the  same  afternoon.  We  spent  the 
night  under  very  miserable  conditions,  as  I had  made  little 
preparation  for  such  an  expedition,  and  we  suffered  consider- 
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ably  from  the  extreme  cold.  By  nine  o’clock  at  night,  the 
water  standing  in  the  bucket  in  our  little  camp  was  frozen 
solid,  and  it  was  almost  impossible  to  sleep,  owing  to  the  fact 
that  we  had  to  replenish  the  fire  continually,  since  the 
only  fuel  available  was  from  the  roots  of  the  giant  heather, 
which  burn  up  very  quickly,  though  they  produce  a good 
fire  while  they  last.  Large  quantities  of  hot  cocoa  served 
to  warm  us  during  the  night,  and,  with  sunrise,  the  temperature 
grew  very  much  more  pleasant.  I set  out  soon  after  daybreak, 
and  continued  the  ascent  towards  the  peak.  I found  move- 
ment very  exhausting,  since  the  change  from  the  height  of 
4000  to  5000  feet,  at  which  I had  been  living  for  two  years, 
was  decidedly  trying  ; while  the  unaccustomed  cold  also  seemed 
to  put  a strain  on  one’s  lungs.  In  consequence,  I found  it 
necessary  to  rest  fairly  often,  and  suffered  to  some  extent 
from  headache  and  nausea  as  I reached  the  higher  points  ; 
the  policemen  who  accompanied  me  also  found  the  same 
difficulty.  Travelling  in  this  way,  I reached  a point  about 
14,500  feet,  and  was  at  that  time  just  approaching  the  snow 
limit : small  quantities  lay  in  crevices  in  the  shadow,  though 
they  disappeared  during  the  heat  of  the  day.  The  ascent 
was  quite  gradual,  and  walking  was  by  no  means  difficult. 
Up  to  about  12,000  feet  one  was  travelling  on  coarse  grass, 
growing  in  tufts  about  twelve  to  fifteen  inches  high,  interspersed 
with  clumps  of  giant  heather,  and  in  the  damper  spots  with 
various  reedy  plants  ; a flame-red  gladiolus-like  flower  was  also 
conspicuous,  while  a small  blue  gentian  grew  freely  in  moist 
spots — these  being  the  only  two  flowers  which  were  noticeable. 
At  about  11,000  feet  the  heather  and  grass  grew  scantier  and 
more  stunted,  until  at  18,000  feet  there  was  very  little  vegetation 
except  in  the  more  sheltered  corners.  A kind  of  aloe  was  to 
be  found  growing  in  clumps  up  to  about  12,000  feet,  and  a 
few  of  the  plants  characteristic  of  the  lower  slopes  were  to  be 
seen  in  the  sheltered  nooks.  The  vegetation  belts  on  the 
mountain  are  clearly  defined.  The  forest  proper  may  be  said 
to  begin  at  about  6000  feet,  and  continues  to  about  8000  feet, 
at  which  altitude  clumps  of  bamboo  begin.  This  mixture  of 
bamboo  and  forest  continues  to  about  9000  feet,  after  which 
the  bamboos  alone  remain  and  grow  fairly  thickly  up  to 
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10,000  feet.  Above  this  there  is  a range  of  beautiful  park- 
like country  of  coarse  grass  and  heather,  with  occasional 
clumps  of  fine,  wide-spreading  trees : above  10,000  feet  they 
become  rare,  and  they  almost  disappear  before  11,000  feet 
have  been  reached.  This  part  of  the  mountain  is  at  most 
times  of  the  year  more  or  less  of  a swamp  ; for  at  least  nine 
months  out  of  the  twelve,  it  is  covered  with  mist  varied  by 
heavy  rain.  The  only  seasons  when  finer  wTeather  can  be 
reckoned  on  with  any  certainty  are  February  and  early  March, 
while  September  is  also  usually  fairly  fine.  The  ascent  at 
any  other  time  of  year  would  be  accompanied  by  extreme 
discomfort ; while  any  useful  observations  would  be  almost 
impossible,  owing  to  the  mist  and  rain. 

The  animals  found  on  the  lower  slopes  are  those  common 
to  the  whole  of  the  province  of  Kenya.  In  the  forest  the 
usual  animals  are  found,  the  most  notable  being  the  elephant 
and  the  buffalo  ; traces  of  these  exist  up  to  10,000  feet ; and 
at  9000  feet  my  expedition  was  somewhat  disturbed  by  the 
sound  of  herds  of  buffalo  among  the  bamboos,  though,  since 
these  herds  have  hardly  been  molested,  they  are  not  naturally 
savage.  Traces  of  animal  life  mostly  disappear  before  11,000 
feet  are  reached  ; above  that  point,  I could  find  indications 
of  nothing  except  a small  rat-like  creature,  living  apparently  in 
a deep  burrow,  and  one  or  two  birds  of  the  hawk  type.  I also 
noticed  a small,  shy  bird  somewhat  resembling  a canary,  but 
with  black  patches,  which  was  to  be  seen  as  high  as  12,000 
feet.  Insects  were  numerous  and  varied  up  to  10,000  feet, 
and  above  this  point  beetles  of  all  kinds  were  common,  but 
the  flying-insects  began  to  disappear. 

■While  travelling  through  the  forest,  we  were  greatly  troubled 
by  dense  swarms  of  Hcemato'poda  Alluaudi ; these,  however, 
disappear  at  about  9000  feet.  At  11,000  feet  the  small  variety, 
distincta,  made  its  appearance,  and  was  to  be  found  occasionally 
even  as  high  as  13,000  feet ; this  was  curious,  since  there 
could  be  practically  no  food  for  the  insect  at  such  a height, 
while  the  temperature  varies  between  heavy  frosts  at  night 
and  tropical  sun  at  midday.  I found  no  traces  of  mosquitoes 
above  10,000  feet.  My  collections  of  insects  and  plants  are 
now  in  the  Natural  History  Museum. 
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Anyone  proposing  to  make  a serious  expedition  in  this 
country  should  first  choose  the  right  time  of  year,  for  the 
reasons  that  I have  already  mentioned  ; this  is  most  important. 
Some  form  of  spirit  or  oil  stove  is  required,  since  fuel  is  almost 
unobtainable  above  12,000  feet.  The  usual  food  taken  on 
alpine  expeditions  is  very  suitable ; hut  it  is  hardly  necessary 
to  take  great  precautions  for  ice  and  snow  work,  since  the 
glaciers  appear  to  be  limited  in  extent,  most  of  the  prominent 
peaks  being  almost  bare  rock.  As  far  as  I was  able  to  judge, 
from  the  point  that  I reached,  the  actual  climbing  would 
present  little  difficulty  to  any  experienced  mountaineer,  unless 
in  an  attempt  to  survey  the  ice-field.  The  great  variations 
of  temperature,  with  the  very  hot  sun  at  midday,  make 
travelling  unduly  trying,  and  a rapid  ascent  should  not  be 
attempted.  A base  camp  can  be  conveniently  made  at  about 
10,000  feet.  Starting  from  Chief  Mbogole’s  location,  in  Mwimbe, 
an  intermediate  camp  for  one  night  in  the  forest  at  about 
8000  feet  will  enable  the  base  camp  to  be  reached  with  comfort 
on  the  following  day.  It  would  be  almost  impossible  to  make 
a higher  base  than  this,  since  it  is  the  last  point  where  any 
considerable  quantity  of  firewood  can  be  found.  A stay 
of  two  or  three  days  might  with  advantage  be  made  at  this 
point,  to  acclimatise  the  members  of  the  expedition  and  for 
scientific  work.  Another  8000  feet  could  then  be  managed  with 
light  tents  and  the  most  necessary  supplies,  which  could  be 
carried  by  native  porters  up  to  the  next  camp — say,  18,000 
feet  or  a little  less.  From  this  point  they  could  return  to  the 
base  camp  the  same  day,  which  would  enable  them  to  spend 
the  night  in  a camp  where  firewood  was  plentiful.  From  this 
point  at  18,000  feet,  the  advance  would  have  to  be  made  only 
by  carefully  chosen  men,  with  some  little  experience  of 
mountaineering.  Should  a native  be  taken,  very  warm 
clothing  would  have  to  be  provided  for  him. 

At  about  12,500  feet  there  is  a gully  at  least  200  feet  deep, 
which  divides  the  eastern  portion  of  the  mountain  from  the 
final  peak.  This  gully  should  well  repay  exploration,  as  it 
appears  to  run  right  into  the  mountain,  the  sides  growing 
more  precipitous  and  higher,  until  a curve  hides  the  end  from 
sight.  Between  these  two  walls  is  a stretch  of  ground  covered 
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with  coarse  grass,  through  which  runs  the  little  stream  that  is 
the  source  of  the  Nithi  River.  This  pretty,  sheltered  valley 
might  well  provide  very  interesting  entomological  and  botanical 
specimens.  From  this  point  to  the  edge  of  the  glaciers  little 
difficulty  should  be  experienced. 

The  summit  of  the  mountain  presents  from  the  south  side 
the  appearance  of  a broken-down  crater-lip,  with  certain  peaks 
projecting  from  it,  the  highest  point  being  a rocky  tooth  on 
the  western  side.  To  reach  this,  it  would  be  necessary  to 
travel  along  the  western  slope  below  the  edge  of  the  snow -field, 
until  the  western  edge  is  reached  ; if  the  direct  line  of  approach 
should  be  followed,  it  would  probably  entail  a considerable 
amount  of  snow  work,  though  the  resultant  observations 
might  make  this  worth  while.  I am,  of  course,  unable  to 
give  any  account  of  the  nature  of  the  snow-field,  as  I never 
reached  the  apparent  edge  of  the  crater,  and  I am  aware  that 
Mackinder  makes  no  mention  of  the  existence  of  a crater  ; 
but  this  may  perhaps  be  the  result  of  the  great  difference 
undoubtedly  existing  between  the  southern  and  northern 
or  western  aspects.  A similar  explanation  may  apply  to  the 
discrepancies  between  Mackinder’s  account  of  the  vegetation 
and  my  own  observations.  I understand  from  Dr.  Wollaston 
that  he  has  noticed  considerable  varieties  in  the  characteristics 
of  other  African  peaks,  so  in  this  matter  Kenya  would  appear 
merely  to  conform  to  rule. 

Should  anyone  be  contemplating  an  expedition  to  Mount 
Kenya,  I should,  of  course,  be  very  glad  to  furnish  any  further 
information  in  my  power. 


LAMU  CHINA  AND  POTTERY 
By  Captain  Cary 

I think  it  is  beyond  doubt  that  Lamu  or  its  neighbourhood 
never  produced  the  articles  of  porcelain  which  commonly 
bear  its  name.  The  so-called  Lamu  china  comes  from  China, 
India,  and  Persia,  and  none  of  the  articles  that  I have  seen 
appear  to  be  of  a very  high  class.  Some  of  this  china  may 
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have  been  bought  by  the  inhabitants  as  articles  of  ornament 
at  a time  when  the  Arabs  were  a wealthy  class,  but  I think 
that  most  of  the  cups,  saucers,  and  small  plates,  which  are 
the  only  articles  now  obtainable  (except  very  rarely)  were 
probably  purchased  from  the  Asiatic  trading  vessels  for 
ordinary  household  use  in  the  same  manner  that  cheap  European 
or  Japanese  crockery  and  enamelled  ware  are  now  purchased. 

Saucers  are  the  commonest  article  to  be  found,  and  most 
of  those  that  have  survived  were  those  used  for  ornamental 
purposes,  as  they  nearly  all  have  holes  drilled  in  them  for 
hanging  them  up.  These  saucers  were  also  largely  used  for 
decorating  mosques,  dwelling-houses,  and  tombs,  being  set 
in  the  plaster-work,  which  was  often  of  a very  elaborate  design. 

Articles  of  old  English  or  European  china  are  sometimes 
found,  and  I have  seen  marked  specimens  of  Worcester,  Spode, 
Stafford,  and  Copeland,  as  well  as  unmarked  pieces  of  various 
kinds  ; all  these  probably  belong  to  the  time  of  William  IY  or 
early  in  Victoria’s  reign. 

Good  specimens  of  old  china  are  hard  to  get,  and,  as  a rule, 
it  is  only  when  some  old  Arab  dies,  and  his  goods  are  put  up 
for  auction  for  division  of  the  estate,  that  they  come  on  the 
market. 

Pottery 

As  the  designs  of  such  articles  as  water-jars  and  cooking- 
pots  have  probably  not  changed  for  many  centuries,  it  is 
difficult  to  form  any  opinion  as  to  their  age.  The  pottery 
now  made  locally  is  rarely,  if  ever,  enamelled,  but  the  enamel 
on  modern  Arabian  jars  is  very  similar  to  that  of  old  bowls 
which  have  been  dug  out  of  the  ruins  of  Pati,  which  are 
probably  centuries  old. 

I think  that  most  of  the  pottery  found  in  Lamu  is  Arabian 
and  Chinese. 

A short  time  ago  I got  from  Siyu,  on  Pati  Island,  an  old 
wine- jar  of  coarse  glazed  pottery,  greenish  brown  in  colour. 
It  is  almost  globular  in  shape,  with  a short  neck  and  loop 
handle  at  the  neck ; in  front,  where  the  neck  joins  the  body, 
there  is  the  face  of  a man  with  a long  beard,  very  much  like 
those  on  the  Bellarmine  jugs  which  were  made  in  the  sixteenth 
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century.  Beneath  the  face,  and  within  an  oval,  are  the  arms 
of  the  Austrian  Empire,  the  date  1658  and  the  initials  4 L.  I.' 
The  height  is  10  inches  and  the  diameter  at  the  widest  part 
7 inches  (see  sketch). 

There  is  another  of  these  jars  in  the  possession  of  a resident 
at  Lamu.  It  is  a little  smaller,  and  has  a baronial  coat  of 
arms  and  coronet  in  place  of  the  imperial  achievement.  This 
was  also  brought  from  Siyu. 

The  4 L.  I.’  evidently  represents  the  initials  of  Leopold  I, 
who  ascended  the  imperial  throne  in  1657  ; he  was  very 
harsh  in  his  government,  and  a rebellion  broke  out  amongst 
the  Hungarians,  who  called  in  the  Turks  to  their  assistance. 
It  therefore  appears  probable  that  these  jars  were  brought 
from  Europe  by  the  Turks,  and  from  them  passed  into  the 
hands  of  the  Arabs,  who  brought  them  to  the  African  coast. 


A CURIOUS  NOISE  TO  BE  HEARD  ON  THE  SHORE 
By  G.  D.  Hale  Carpenter,  M.D. 

There  is  often  to  be  heard  on  the  exposed  shore  at  low 
tide  a noise  which  I have  not  been  able  to  assign  satisfactorily 
to  any  definite  cause. 

As  one  walks  along,  a sudden  4 pop  ’ or  4 smack  ’ is  re- 
peatedly heard  coming  from  the  ground  in  the  neighbourhood 
of  one’s  feet ; it  reminds  one  of  the  somewhat  explosive  noise 
made  by  suddenly  withdrawing  a cork  from  a bottle  with  a 
long,  narrow  neck,  or  of  a loud  smacking  of  lips.  It  is  not  a 
loud  noise,  and  yet  it  attracts  one’s  attention. 

I have  heard  it  at  different  parts  of  the  East  African  coast 
from  Durban  to  Mombasa,  and  on  different  kinds  of  shore, 
whether  exposed  reef,  sand,  or  loose  rock.  At  first  I naturally 
ascribed  it  to  the  explosion  of  sea-weed  bladders  when  trodden 
upon,  but  it  soon  became  obvious  that  this  was  not  the  cause, 
for  when  one  has  remained  quite  still  without  moving  one’s 
feet  the  noise  will  be  heard  in  the  absence  of  sea-weed. 

Then  I wondered  whether  large  bivalves  in  holes  in  the 
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rock  or  burrows  in  the  sand,  or  sea-urchins,  or  even  the  crabs 
that  run  about  when  the  tide  is  low,  might  make  the  noise, 
but  none  of  these  could  have  caused  it. 

One  day  in  Mombasa,  on  the  exposed  reef  below  the  golf 
links,  I was  bending  down  looking  for  objects  of  interest,  and 
resting  upon  a stick.  Suddenly  from  beneath  the  point  of 
the  stick  a particularly  loud  4 smack  ’ was  heard,  and  a slight 
shock  was  transmitted  up  the  stick  as  if  it  had  been  knocked. 
Immediate  investigation  showed  that  the  stick  was  covering 
the  top  of  a narrow  but  deep  hole  in  the  coral,  in  which  could 
be  seen  an  arm  of  one  of  the  4 feather  stars  ’ — a particularly 
active  starfish  with  long  slender  4 arms  ’ and  very  small  central 
body — which  abound  on  the  East  Coast.  The  noise  was  re- 
peated, and  it  seemed  quite  certain  that  it  came  from  the 
hole  inhabited  by  this  4 feather  star,’  yet  one  is  at  a loss  to 
understand  how  such  a creature  could  produce  this  curious 
smacking  noise. 

This  note  is  written  to  direct  attention  to  a puzzling 
phenomenon  in  the  hope  of  further  observations  being  recorded. 


DEATH  OF  THE  LUNG  FISH 
By  A.  Blayney  Percival 

I regret  to  have  to  report  the  death  of  the  last  of  the  lung 
fish.  A history  of  this  specimen  may  be  of  interest. 

Early  in  1915,  the  late  Captain  Woodhouse,  then  in  charge 
of  the  Intelligence  Department  of  Samburu  District,  was 
putting  the  station  in  a state  of  defence,  trenches  were  being 
dug  in  this  dry,  desolate  country,  and  it  was  then  that  a 
number  of  these  fish  were  found. 

Some  were  sent  to  England,  and  three  were  put  in  the 
Museum  at  Nairobi.  Upon  arrival  they  were  placed  in  a 
kerosene  oil  tin  and  allowed  to  dry  off.  Two  years  later  they 
were  soaked  out  and  two  of  the  three  came  out  quite  fit.  They 
were  kept  in  a bottle  for  some  time  until  the  larger  of  the  two 
attacked  and  killed  his  fellow.  At  our  Annual  Meeting  of 
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1918,  he  was  placed  in  a big  bottle  three-quarters  full  of  mud 
with  a little  water  on  the  surface  ; a cloth  was  hung  so  as 
to  act  as  a syphon  to  draw  off  the  surface  water,  and  within 
a few  days  the  fish  had  ‘ gone  to  ground.’ 

A few  days  before  our  Annual  Meeting  of  1919  the  bottle, 
now  containing  the  driest  of  mud,  was  filled  up  with  water, 
and  on  the  evening  of  the  meeting  I stirred  up  the  liquid  mud 
and  took  the  fish  out. 

The  fish,  now  being  placed  in  clean  water,  fed  freely  on 
insects,  tadpoles,  and  small  bits  of  meat,  and  was  growing 
quite  fast  when  a disaster  occurred.  Too  much  water  was 
put  into  the  bottle,  the  fish  jumped  out,  and  could  not  be 
found. 


A SNAKE  OF  EXTREME  RARITY  FROM 
PORTUGUESE  EAST  AFRICA 

By  G.  D.  Hale  Carpenter,  M.D. 

In  August  1918,  when  on  the  Port  Amelia  line  of  com- 
munications at  Anquabe,  about  forty  miles  west  of  Port 
Amelia,  I found  in  the  camp  a curious  little  reptile  which  I 
sent  home,  thinking  it  would  be  of  interest,  as  it  was  obviously 
of  subterranean  habits.  About  ten  inches  long,  and  no  thicker 
than  a stout  steel  knitting-needle,  it  had  such  minute  smooth 
scales  that  the  skin  had  a soapy  feeling  as  in  the  ‘ blind-worm.’ 
Its  anterior  extremity  tapered  to  a very  minute  head,  in  which 
a tiny  mouth  and  eyes  could  just  be  discovered.  The  head, 
and  about  one-eighth  of  an  inch  of  body  immediately  behind, 
was  jet-black,  as  also  was  the  posterior  extremity,  which  so 
closely  resembled  the  head  that  anyone  might  conclude  he 
had  found  a ‘ two-headed  snake.’  The  body  was  brown, 
with  a black  line  on  each  side  of  the  mid-dorsal  line,  which  was 
composed  of  a series  of  pairs  of  dark  dots. 

The  extraordinary  likeness  of  the  posterior  extremity  to 
a head  had  resulted  in  the  snake  receiving  a disabling  blow 
at  that  end,  for  I found  it  lying  dead  with  a large  abrasion 
a little  way  from  the  tip  of  the  body. 
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Such  a condition  of  colouration  is  of  interest  to  the  student 
of  animal  colours,  being  known  as  a ‘ directive  mark  ’ whose 
object  is  to  induce  an  enemy  to  deliver  its  expected  attack  at 
some  point  where  vital  injury  will  not  result,  or  to  anticipate 
movement  in  a direction  opposite  to  that  which  the  creature 
will  take.  Many  caterpillars  of  noctuid  moths  show  the 
posterior  segment  coloured  like  the  head,  but  in  this  case 
an  injury  to  the  soft  body  anywhere  will  probably  result 
in  death  by  bleeding.  A better  example  of  directive  marks 
is  the  long  tail  on  the  hind  wing  of  a swallow-tail  butterfly, 
which,  being  seized,  very  readily  breaks  off. 

I sent  this  little  snake  home,  and  it  was  taken  to 
Mr.  Boulenger  at  the  British  Museum.  Greatly  to  my  surprise, 
I have  heard  that  it  is  only  the  second  specimen  known ! Its 
name  is  Ajpostolepis  Gerardi  (Boulenger),  one  of  the  opisthoglyph 
colubrines,  and  it  is  the  sole  African  species  of  a genus  other- 
wise confined  to  S.  America.  The  only  specimen  known  hitherto 
is  from  Katanga,  and  is  in  the  Congo  Museum  at  Brussels. 

So,  besides  being  of  interest  from  its  peculiar  colouration, 
this  rare  little  snake  will  appeal  to  the  student  of  geographical 
distribution. 

The  specimen  has  been  presented  to  the  British  Museum, 
as  Mr.  Boulenger  was  very  anxious  to  have  it. 

Possibly,  now  that  attention  has  been  drawn  to  it,  it  may 
be  discovered  in  British  East  Africa,  for  these  subterranean 
snakes  are  naturally  little  known. 


CURIOUS  INCIDENT  AT  KISMAYU 
By  Fairfax  Francklin 

A curious  thing  happened  here  when  the  police  were  firing  on 
the  rifle  range  in  the  afternoon,  some  miles  away  from  the  beach. 

A covey  of  guinea-fowl,  about  eighty  strong,  became 
frightened  and  flew  towards  the  beach,  where  they  settled.  On 
being  pursued  they  flew  out  to  sea  about  a mile  and  then 
dropped  into  the  sea,  most  of  them  being  drowned. 

The  boat-boys  went  out  and  got  quite  a good  bag. 
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THE  ‘GADETT’  OR  BRAIN-EATER 
By  Cara  Buxton,  F.R.G.S. 

A short  time  ago  a ‘ Gadett  ’ visited  this  district.  This 
name  is  given  to  the  animal  by  the  Lumbwa  and  signifies 
the  * brain-eater.’ 

Its  first  appearance  was  on  my  farm,  where  the  sheep  were 
missing.  We  finally  found  all  ten,  seven  dead  and  three  still 
alive.  In  no  case  were  the  bodies  touched,  but  the  brains 
were  torn  out.  Below  is  a tracing  from  a photograph  of  one 


of  the  sheep  that  was  still  alive.  It  will  be  noticed  how  very 
small  the  hole  is  by  which  the  brain  was  extracted. 

During  the  next  ten  days  fifty-seven  goats  and  sheep  were 
destroyed  in  the  same  way ; of  these  thirteen  were  found 
alive.  The  Lumbwxa  were  all  in  a state  of  great  terror,  and 
weird  stories  were  told  me  of  the  ‘ Gadett’ : how  it  walked 
on  its  hind  legs,  pulled  babies  out  of  huts,  and  was  even  able 
to  kill  a man.  Finally  it  was  tracked  to  a ravine  and  killed 
by  the  Lumbwa  with  their  spears.  It  turned  out  to  be  a 
very  large  hyaena  of  the  ordinary  spotted  variety.  It  had 
evidently  turned  brain-eater  through  some  sort  of  madness. 
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